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1.0 INTRODUCTIOXN

The Wells G & H site, Woburn, Massachusetts, is currently the subject of a
Comprehensive Environmental Response Compensation and Liability Act (CERCLA)
Remedial Investigation/Feasibility Study (RI/FS) being conducted by the REM
I1IT project team under contract to the United States Environmental Protection

Agency (EPA).

This endangerment assessment addresses the potential human health and
environmental impacts associated with the Wells G & H site under the no-action
alternative--that is, in the absence of remedial (corrective) action.
Evaluation of the no-action alternative is required under Section 300.68(f) (v)
of the National Contingency Plan (EPA 1985a). It is based on the available
sampling data collected during the remedial investigation conducted by NUS
Corporation and presented in reports by NUS Corporation (NUS 1986) and
Alliance Technologies Corporation (Alliance 1986), and the supplemental RI/FS

conducted by Ebasco Services Incorporated (Ebasco 1988a).

The methodologies used in this endangerment assessment are designed to be
consistent with guidelines from the Office of Emergencv and Remedial Response

(EPA 1985b, 1986a) and federal guidelines for risk assessment (EPA 1986b,c,d).

The organization of this endangerment assessment is as follows. First, a
brief description of the site and a summary of the site history are presented.
Next, the general methodology used to evaluate exposure and risk are presented
in this introductory chapter. The intent is to provide a general framework
for the evaluations that are presented in the following sections. Each of the
subsequent sections will focus on a potential source area (property owned by
W.R. Grace and Company, New England Plastics, Olympia Nominee Trust, Unifirst

Corporaticn. and Wildwood Conservation Corporation) and the area of the sic

m

which surrounds Wells G & H but is not acting as a direct source.

Figure 1-1 provides a flow chart of the components that will be included in
the area-specific sections. The methodologies used to evaluate the properties

are summarized in this chapter as well as being highlighted in the property

1-1
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specific scctions. Fivst, the chemicals of pouential concorn, @ subsel of the
large number of chemicals detected in the environmental media at the site,
will be selected. The methodology for the selection of the chemicals of
potential concern is presented in Appendix A and summarized in Section 1.3.
Exposure pathways under current- and future-use scenarios are then identified
for each area. A general discussion can be found in Section 1.4.
Concentrations of the chemicals of concern at exposure points are presented in
the exposure assessment subsection. Risk characterization subsections follow
the development of exposure point concentrations. In these subsections,
numerically applicable or relevant and appropriate requirements (ARARs) are
identified and compared to the exposure point concentrations. CERCLA, as
amended by Congress under the Superfund Amendments and Reauthorization act
(SARA), states that ARARs include any applicable or relevant and appropriate
standard, requirement, criteria, or limitation under Federal environmental
law, or any more stringent standard, requirement, criteria, or limitation
promulpgated pursuant to a State environmental statutes (EPA 1987a). Critical
toxicity values and exposure assessments are then integrated to evaluate
potential risks to public health and the environment from site-related
compounds. Toxicity values and ARARs used in this EA are presented in Section
1.5. The methodology used to perform the quantitative risk assessment is

presented in Section 1.6.

Appendix A presents the methodology used to select the chemicals of potential
concern. Appendix B discusses the factors that influence the migration
potential of the chemicals of potential concern. Appendix C summarizes the
assumptions and models used to evaluate exposure. Appendix D presents an
overview of the available information on the human health effects and the
environmental toxicity of each chemical of potential concern, including
critical tomicity wvalues. Appendix E is a compilation of the analvtical
chemistry data base used in this endangerment asscssment to evalruate polential
exposure and risk. Appendix F is a species list of the biota found at the

Wells G & H site.



1.1 SITE LOCATION AND LAND USE

The Wells G & H site is located in the City of Woburn, Massachusetts
approximately 10 miles northwest of Boston (Figure 1-2) and contains five
suspected sources of hazardous materials owned by W.R. Grace and Company, New
England Plastics, Olympia Nominee Trust, Unifirst Corporation, and Wildwood
Conservation Corporation. The site, approximately 450 acres, is bordered by
State Route 128 (Interstate Route 95) to the north, Salem St./Cedar St. to the
south, Interstate 93 to the east, and the Boston and Main Railroad to the west

(Figure 1-3).

The study area encompasses light commercial and light industrial parks which
border the wetlands associated with the Aberjona River flood plain. The
Aberjona River flows south through the center of the study area. The area to
the east, west, and south of the study area is primarily residential. The

area to the north of the site is mostly commercial and light industry.

The Wildwood Conservation Corporation (WCC) is an undeveloped 15 acre parcel
of land west of Wells G & H as seen in Figure 1-3. The land is bordered by the
Boston and Maine railroad to the west, the Aberjona River to the east, Olvmpia
Nominee Trust to the north, and Whitney Barrel Company, Aberjona Autoparts
Company, and Murphy Waste 0il Service Company to the south. It appears that

disposal of hazardous waste occurred here in the past.

The Cryovac Division of the W.R. Grace and Company facility is located in the
northeast portion of the study area (Figure 1-3). This division is involved
in the manufacture of food wrapping equipment and has used solvents such as

trichloroethene (TCE) as degreasing agents in the past.

Located in the northern section of the study area on Olympia Avenue (Figure
1-2) is the Unifirst Corporation. Unifirst is a uniform cleaning service

company that used tetrachloroethene (PCE) in its dry cleaning operations.
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The Olvpnic Yoniveo Trust Company owns 21 acres of land located T th
northeastern section of the site. The property is presently and has been used

in the past as a trucking terminal.

The New England Plastics Corporation is located in a building off Salem Street
east of Wells G & H, as seen in Figure 1-3. Solid vinyl siding and various
other plastic extrusions are manufactured by New England Plastics Corporation.

The building is shared with the Prospect Tool and Die Company.

1.2 SITE HISTORY

Wells ¢ & H were drilled by the City of Woburn in 1964 and 1967, vespectively.
The wells were intended for supplemental use and were capable of supplying 2
million gallons of drinking water per day. In the 1970s an estimated 27 to 28
percent of the community’s water supply was provided by Wells G & H (NUS
1986) .

On May &4, 1979, 184 55-gallon drums containing polyurethane and toluene were
found on a vacant lot located on Mishawum Road (north of Route 128 and the
studv area). The discoverv of the drums prompted the Massachusetts Department
of Environmental Quality Engineering (DEQE) to sample Wells G & H, the nearest
downgradient water supply, as a precautionary measure. A number of volatile
halogenated organics including 1,1,1-trichloroethane (1,1,1-TCA),
trans-1,2-dichloroethene (E;égg—l,Z;DCE), PCE, TCE, chloroform, and
trichlorotrifluoroethane were detected in the groundwater. As a result, Wells
G & H were shut off on May 21, 1979, and the City of Woburn supplemented its
public water supply with water from the Metropolitan District Commission

(MDC) .

In addition to the discovery of contamination of Wells G & H. the Industriplex
sire was alco identified. Industriplex is located to the north of the Wells C
& H study area and encompasses a 245-acre industrial park. The major
envivonmental concerns at Industriplex invelve heavy metal contamination of
soils and sludges, animal glue wastes, and volatile organic contamination of

the groundwater (EPA 1982).



In response to contamination at the Wells G & H site and the Industriplex
site, the U.S Environmental Protection Agency conducted a hydrogeoclogic and
groundwater quality investigation of a 10-square mile area of East and North
Woburn. As a result of the investigation, EPA determined that the major
sources of the volatile organics detected at the Wells G & H site were within
a l-square mile area surrounding the wells and not linked with contamination
at the Industriplex site. The Wells G & H site was placed on the National

Priorities List (NPL) in December 1982.

EPA initiated a Remedial Investigation of the Wells G & H site in 1984. The
purpose of the study was to determine the nature and extent of groundwater
contamination at the Wells G & H site and to collect data necessary to support
a Feasibility Study (FS) (NUS 1986). Alliance Technologies Corporation
addressed the soil contamination based on data collected by private parties in

a separate volume of the RI report (Alliance 1986).

Recently, EPA performed a supplemental RI which included a field sampling
program for soil and groundwater (Ebasco 1988a). The soil sampling was
designed to further define the extent of soil contamination at W.R. Grace, New
England Plastics, Wildwood Conservation, and Olympia Nominee Trust Properties.
The New England Plastics property and Olympia Nominee Trust Property were
added to the original list of potential source areas and were sampled to
define the nature and extent of contamination suspected there. The
groundwater sampling program involved updating information at some of the

150 wells in the study area. An FS is currently being performed to address

the contamination found in the study (Ebasco 1988a).

—
(.

METHODOLOGY FOR THE SELECTION OF CHEMICALS OF POTENTIAL CONCERN

This section will present the basis for the selection of chemicals of
potential concern. During the site investigations conducted by EPA (NUS 1986,
Alliance 1986, Ebasco 1988), the soil, groundwater, surface water, and
sediments at the Wells G & H site were found to be contaminated by a large

nunber of organic and inorganic compounds. In order to focus this
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cndangerment assessment, the chemicals associated with the sreatest potential
risk were selected for further evaluation at the Wells G & H site. A complete
description of the process and methodology is presented in Appendix A of this

document.

The selection of chemicals of potential concern used the validated analytical
data collected during the various site investigations and the methodology
presented in the Superfund Public Health Evaluation (PHE) manual (EPA 1986a).
The selection process was performed on an environmental medium-specific basis
for each source area to ensure that the threat to public health, welfare, and
the environment would be evaluated with respect to compounds associated only
with each individual source area at the site. The criteria that mav be
considered in selecting chemicals of potential concern include the presence of
the chemical in background samples (taken in areas not known to be
contaminated) and in blanks, the extent and magnitude of chemical
contamination, chemical and physical properties affecting fate and transport

of the chemical in the environment, and chemical toxicity.

All chemicals detected in each medium sampled were evaluated in the selection
process. Chemicals of potential concern initially were screened based on a
comparison to blanks and to background concentrations. Following this initial
screening process, chemicals were considered for further evaluation based on

their frequency of detection and toxicity.

Chemicals detected in samples at similar concentrations to those detected in
laboratory, field, or trip blanks associated with the sample were not selected
for detailed evaluation since these included chemicals that may have been
introduced during field or laboratory activities. Chemicals detected in
samples at significantly higher levels than in blanks were., however, selected
for further consideration in the selection process after careful review of the

site-relatedness of the reported chemical concentrations.

Concentrations of inorganic chemicals can be compared to regional background
concentrations to determine if they may be present at naturally occurring

concentrations., or if thev have been elevated due to site activities.

1-9



Appropriate background samples would be located in arveas where site-velated
chemicals are not expected to occur, that is off-site and sufficiently
upgradient or distant to ensure that site-related contamination will not be
present but in similar terrain. The Wells G & H site is located in a semi-
industrialized area for which is impossible to obtain background
concentrations which have not been impacted by human activities. As a result,
regional background soil and groundwater concentrations were obtained from the
literature to use as a basis for comparison (Shacklette and Boerngen 1984,
Connor and Shacklette 1975, Walton 1985, EPA 1985c). The maximum
concentration was compared with twice the maximum background concentration to
account for natural variations due to mineral enrichment which would be
reflected in elevated soil and groundwater concentration. Because there are
very few naturally occurring organic chemicals a comparison to background will

not be grounds for elimination of those chemicals from further consideration.

After the above initial screening, the frequency of detection of chemicals
remaining was evaluated, i.e., if the chemical was detected in approximately
5% or less of the samples in only one or possibly two environmental media.

The chemicals screened out based on frequency were further evaluated to ensure
that their limited frequency was not due to their presence at potential hot
spots or that their detected concentrations were below levels of health

concern based on their toxicity.

Chemicals, for which U.S. EPA has not established toxicity criteria for human
health and for which available information indicates low toxicity, were
eliminated from further consideration in the endangerment assessment.
Chemicals for which U.S. EPA has not established human health toxicity
criteria but which may not have low toxicity to humans were addressed in a
discussion of uncertainty, but were, however, eliminated from quantitative
evaluation in the assessment. The environmental effects of these chemicals
were also considered before they were eliminated from evaluation in the

ecological risk assessment.

Several of the inorganic chemicals detected in the samples are considered to

be essential nutrients for humans. Calcium, magnesium, and potassium are
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essential nutricnts in the human diet (recommended dailv ullowances for aduits
are 800, 300-500, and 1875-5600 mg/day, respectively) and, in general, more
attention has been given to problems of deficiency rather than toxicity.

These minerals are typically obtained through food and drinking water (and
sometimes mineral supplements), and the body generally has adequate
physiological mechanisms to maintain a proper equilibrium over a wide range of
intake levels. For this reason, these three elements are not selected as

chemicals of potential concern.

Cobalt, copper, iron, manganese, selenium, and zinc are essential metal
nutrients with potential for toxicity. Each of these metals has three levels
of biologic activity. trace levels required for optimum growth, storage
levels, and toxic levels. For these metals, environmental accumulations are
generally less important routes of excess exposure than accidents or
occupational exposures (Klaassen et al. 1986). Therefore, in the selection
process, these chemicals are selected as chemicals of potential concern only
if concentrations are greatly elevated (i.e., at least 10 times) above

background concentrations.

The analytical chemistry data are summarized using the representative
concentration and the maximum detected concentration. The representative
concentration of each chemical at the Wells G & H site is considered to be the
geometric mean of the positive detections and in samples with non-detects,
one-half the U.S. EPA contract laboratory program (CLP) detection limit or,
when available, the sample detection limit. In the cases where the detection
limit for a specific chemical is unusually high, use of half of this high
detection limit would bias the mean, particularly when several samples have
high detection limits. Hence, samples in which half of the detection limit
exceeds the largest measured concentration of that chemical in that medium
will not be used in calculating the mean. The geometric mean was used rather
than the arithmetic mean because environmental data generally are log-normally
distributed (Dean 1981, Ott 1988). Analytical chemistry samples with a "J"
data qualifier, indicating that the chemical was detected but that the
reported levels were estimated, were included in the geometric mean

calculations. Although the use of these results adds an additional degree of
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uncoertainty to the concentration levels (i.e.. may overcstimate oy
underestimate actual values), they have been taken at face value in this
assessment. However, if one of these values is seen to play an important role
in determining risk, the uncertainty will be noted at that time. 1If a
duplicate sample was collected and analyzed, reported concentrations are first
averaged and the average of the two samples is used in calculating geometric

means.

1.4 EXPOSURE ASSESSMENT METHODOLOGY

This section will provide an introduction to the elements that will be used
later in the text to evaluate exposure to potential receptors to site related

contaminants.

The first step in the exposure analysis is to identify complete exposure
pathways. An exposure pathway is complete if four elements are present: (1)
a source and mechanism of chemical release to the environment, (2) an
environmental transport medium (e.g., groundwater, surface water), (3) a point
of potential contact with the contaminated medium (the exposure point), and
(4) an exposure route at the contact point (e.g., ingestion of groundwater).
The purpose of the exposure assessment is to identify current and future human
and environmental populations potentially exposed to site contaminants both on
and off the site, and the pathways through which they would be potentially
exposed. Figure 1-4 illustrates the exposure assessment process.

In order to provide a framework for this information, current and future land
uses are identified. Populations associated with exposure within the entire
study area are discussed on a property-specific basis, since the nature of the
contamination and the exposure pathways differ for each propertv. It should
be noted there will be overlapping pathways andé chemicals, for example, under
the future-use scenarios, ingestion of groundwater contaminated with
tetrachloroethene could occur at several properties. Exposure point

concentration estimates are then developed for exposures considered to be

potentially significant and for which risk estimates will be made later in the
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assessment.  Two cases are considered for cach exposure scenario. The
"average case" will use the representative concentration and average
assumptions. The "plausible maximum case" will use the maximum concentration
detected and upper bound exposure assumptions. Table 1-1 summarizes the
potential exposure pathways which could occur at the Wells G & H site. Each
will be evaluated on a property-by-property basis in subsequent chapters of
this endangerment assessment to determine applicability. As can be seen in
this table, exposure can occur through all media, although the probability of

the exposure occurring varies both by medium and by property.

1.5 RISK EVALUATION METHODOLOGY

This section summarizes the methodology that will be used to evaluate risk
from exposure to the chemicals of potential concern for each property or area
characterized at the Wells G & H site. A more detailed discussion of the
toxicological information on the chemicals of potential concern can be found
in Appendix D. The general methodology for the classification of health
effects and the development of health effects criteria is described in Section
1.5.1 and provides the analytical framework for the characterization of human
health impacts in subsequent sections of this report. 1In Section 1.5.2, the
concept of chemical—specific applicable or relevant and appropriate
requirements (ARARs) is introduced, and the types of standards, criteria, or
guidance that may be classified as potential ARARs for the Wells G & H site
are described and the values are presented. Finally, the risk assessment
methodology, Section 1.5.3, summarizes the tools that are used to

quantitatively evaluate risk.
1.5.1 HUMAN HEALTH EFFECTS CLASSIFICATION AND CRITERIA DEVELOPMENT

For risk assessment purposes, individual pollutants are evaluated by
separating them into two categories of chemical toxicity depending on whether
or not they exhibit carcinogenic effects. This distinction relates to the
currently-held scientific opinion that the bioclogical mechanism of action for
each category is different. For the purpose of assessing risks associated

with potential carcinogens, EPA has adopted the scientific position that a
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small muboer of molecular cvents can cause changes in a single coll or a smail
number of cells that can lead to tumor formation. This is described as a no-
threshold mechanism because it is assumed that there is essentially no level
of exposure (i.e.. a threshold) to a carcinogen that will not result in some
finite possibility of causing the disease. 1In the case of chemicals
exhibiting noncarcinogenic effects, however, it is believed that organisms
have protective mechanisms that must be overcome before the toxic endpoint is
manifested. For example, if a large number of cells perform the same or
similar functions, it would be necessary for significant damage or depletion
of these cells to occur before an effect could be seen. This threshold view
holds that a range of exposures from just above zero to some finite value can
be tolerated bv the organism without appreciable risk of causing the diseasc

(EPA 1987a) .

1.5.1.1 Human Health Effects Criteria for Potential Carcinogens

Cancer potency factors, developed by EPA’'s Carcinogen Assessment Group (CAG)
for potentially carcinogenic chemicals are derived from the results of human
epidemiological studies or chronic animal bioassays. Potency factors are
expressed in units of (mg/kg/day)'l. The animal studies on which some potency
factors are based must usually be conducted using relatively high doses to
detect possible adverse effects. Because humans are expected to be exposed at
lower doses than those used in the animal studies, the data are adjusted by
using mathematical models. The data from animal studies are fitted to the
linearized multistage model to obtain a dose-response curve. The low-dose
slope of the dose-response curve is subjected to various adjustments, and an
interspecies scaling factor is applied to derive the cancer potency factor for
humans. Dose-response data derived from human epidemiological studies are

fitted to dose-time-response curves on an individual basis.

Cancer potency factors derived from animal studies using the linearized
multistage model typically provide 95% upper-bound estimates of excess
lifetime cancer risks. Whereas the actual risks are unlikely to be higher

than those estimated risks, they could be considerably lower. Cancer potency
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factors derived from high-dose human epidemiological studics are also

typically intended to provide upper bound of lifetime cancer risks.

EPA assigns weight-of-evidence classifications to potential carcinogens.

Under this system, chemicals are classified as either Group A, Group Bl, Group
B2, Group C. Group D, or Group E. Group A chemicals (human carcinogens) are
agents for which there is sufficient evidence to support the causal
association between exposure to the agents in humans and cancer. Groups Bl
and B2 chemicals (probable human carcinogens) are agents for which there is
limited (Bl) or inadequate (B2) evidence of carcinogenicity from human studies
but for which there is sufficient evidence of carcinogenicity from animal
studies. Group C chemicals (possible human carcinogens) are agents for which
there i1s limited evidence of carcinogenicity in animals, and Group D chemicals
(not classified as to human carcinogenicity) are agents with inadequate human
and animal evidence of carcinogenicity or for which no data are available.
Group E chemicals (evidence of non-carcinogenicity in humans) are agents for
which there is no evidence in adequate human or animal studies of

carcinogenicity.

1.5.1.2 Human Health Effects Criteria for Noncarcinogens

Health criteria for chemicals exhibiting noncarcinogenic effects are generally
developed using risk reference doses (RfDs) developed by the EPA RfD Work
Group or RfDs obtained from Health Effects Assessments (HEAs) or from the
Office of Drinking Water analysis in support of health-based drinking water
standards. The RfD, expressed in units of mg/ky/dav. is an estimate of the
daily exposure to the human population (including sensitive subpopulations)
that is likely to be without an appreciable risk of deleterious effects during
a lifetime. RIEDs usually are derived from human studies involving workplace
exposures or from animal studies and are adjusted using uncertainty factors.
The RfD provides a benchmark to which chemical intakes in other doses (e.g.,

via exposure to contaminated environmental media) mayv be compared.



1.5.1.2 Tomicity of the Chemicals of Potential Concern and tealth Effccors

Criteria for Use in Risk Evaluation

Tables 1-2Z and 1-3 presents the health effects criteria that will be used to
evaluate potential health risks posed by noncarcinogenic and carcinogenic
chemicals of potential concern at the Wells G & H site, respectively. The
rationale for selecting the chemicals of potential concern are presented in
the property or area-specific chapters. Criteria are presented for both
inhalation and oral routes of exposure, when available. Some noncarcinogens
do not have an RfD developed specifically for inhalation exposures. In these
instances, the RfD derived using the oral exposure route will be used to
assess inhalation exposures. This is done because for these specific
chemicals lacking inhalation RfDs, the systemic toxic effects are the same
following either oral or inhalation exposures. They are assumed to be
absorbed with equal efficiency through either route. Potential carcinogenic
risks are evaluated using the oral potency factor for all routes if an
inhalation potency factor is not available. In this situation, it is assumed
that the amount of the chemical absorbed and the potency is the same for both

inhalation and oral exposure.

The evaluation of risk from exposure to radionuclides in drinking water is
evaluated in a slightly different manner. Cancer potency factors have not
been developed for these compounds. Rather, EPA (1985) has determined that
“"from a uniform whole body dose of 4 mrem/year there are approximately eight
excess cancers in a cohort of 100,000 people" or an 8x10°2 potential
upperbound excess cancer risk. EPA (1985) has summarized the concentration of
various radionuclides in drinking water which correspond to this risk; these

concentrations are used to evaluate risk in subsequent sections.

1.5.2 Applicable or Relevant and Appropriate Reguirements (ARARs)

The EPA’'s interim guidance on ARARs (EPA 1987g) defines ARARs as follows:

Applicable requirements means those cleanup standards, standards of
control, and other substantive environmental protection requirements,
criteria. or limitations promulgated under Federal or State law that
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TABLE 1-2

CRITERIA FOR CHARACTERIZATION OF NONCARCINOGENIC EFFECTS
FOR CHEMICALS OF POTENTIAL CONCERN AT THE WELLS G&H SITE

RfD (mg/kg/day)

Compound Oral Source Inhalation Source
Acetone 1.0E-1 EPA 1987c 3.0 EPA 1986a
Aldrin 3.0E-5 EPA 1988h --

Antimony 4.0E-4  EPA 1987c --

Barium 5.0E-2 EPA 1987c 1.4E-4 EPA 19863
Bis(2-ethylhexyl)phthalatec 2.0E-2 EPA 1987c --

Cadmium 5.0E-4 (a) EPA 1985c¢ --

Chlordane 5.0E-5 EPA 1987c --

Chioroform 1.0E-2 EPA 1987c --

Chromium (hexavalent) 5.0E-3 EPA 1987c --

Copper 3.7E-2 EPA 1986a 1.0E-2 EPA 1986a
4,47-DDT 5.0E-4 EPA 1987c --
1,2-Dichlorobenzene 9.0E-2 EPA 1985c 4 .29E-02 EPA 1985c
1,1-Dichloroethane 1.26-1  EPA 1986a 1.38E-1 EPA 1986a
1,1-Dichlorcethene 9.0E-3  EPA 1987c --
trans-1,2-Dichloroethene 1.0E-2 EPA 1985c --

Iron 1.0e+0  (b) NRC 1980 8.6E-3 (c) EPA 19843
Lead 6.0E-4  EPA 1985¢c --

Manganese 2.2€-1 EPA 1986a 3.0E-4 EPA 1986a
Mercury 1.4E-3 EPA 1988e --

Methylene Chloride 6.0E-2 EPA 1987c --

Nickel 2.0E-2 EPA 1987c¢ --

PAHs (Naphthalene) 4.1E-1  EPA 1988e --
Pentachlorophenol 3.0E-2 EPA 1987c --

Phenol 4.0E-2 EPA 1987¢ 2.0e-2 EPA 1986a
Tetrachloroethene 2.0E-2 EPA 1987c --

Toluene 3.0e-1 EPA 1987c 1.5 EPA 1986a
1,1,1-Trichlorcethane 9.0E-2 EPA 1987¢ 3.0E-1 EPA 1986a
Xylenes (mixed) 2.0 EPA 1987¢ 4 .0E-1 EPA 19843
Zinc 2.1E-1  EPA 1986a 1.0E-2 EPA 1984b

-- = Not available.

(a) An interoffice workgroup of EPA is currently evaluating this criterion.

risk assessment summary of this evaluation will be included in EPA‘s

Integrated Risk Information System when the review is completed.

(b) This number is derived from the recommended dietary allowances (RDAs) for iron

from the National Research Council of the National Academy of Sciences.

(c) EPA (19841) derived a chronic acceptable inhalation intake (AIC) of 0.6 mg/day

(0.0086 mg/kg/day) for iron based on the American Conference of Governmental
Industrial Hygienists (1986) recommended time-weighted average threshold Limit
value (TWA-TLV) for the most toxic iron compound evaluated (iron pentacarbonyl).
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TABLE 1-3

CRITERIA FOR CHARACTERIZATION OF CARCINOGENIC EFFECTS
FOR CHEMICALS OF CONCERN AT THE WELLS G&H SITE

Cancer Potency.Factors
(mg/kg/day)-1

-------------------------------- Weight
Compound Oral Inhalation of Evidence
Aldrin 17 17 B2 (s)
Arsenic 1.5 (n) 50 (p) A (e,p)
Bis(2-ethylhexyl)phthalate 8.4E-3 (L,m) -- B2 (e, i)
Cadmium NA 6.1 (a) B1 (a)
Chlordane 1.3 (a) 1.3 (a) B2 (a)
Chloroform 8.1E-2 (c,e, i) 8.1€-2 (c,1) B2 (e,i)
Chromium (hexavalent) NA 41 (a,d) A (a)
4,4'-DDT 3.4E-1 (i,r) -- B2 (i,r)
1,1-Dichloroethane 9.1E-2 (b,g,h) -- o
1,2-Dichloroethane 9.1E-2 (a) 9.1E-2 (a) B2 (a)
1,1-Dichloroethene 6E-1 (a) 1.2 (a) C (a)
Methylene Chloride 7.56-3 (a) 1.4E-2 (&) B2 (a)
PAHs (Benzo(a)pyrene) 11.5 (e,f) 6.1 B2
PCBs (Aroclor 1260) 7.7 (i, B2 (e)
Tetrachloroethene 5.1E-2 (e,1) 3.3E-3 (b, i) B2 (e,i)
Trichloroethene 1.1E-2 (a) 4_6E-3 (b,e,q) B2 (a)
Vinyl Chloride 2.3 (e,0) 2.95E-1 (b) A (e)

-- Not available.

NA = Not applicable by this route.

(a) EPA 1987b

(b) EPA 1987d

(c) EPA 1985b

(d) EPA 1984c

(e) EPA 1986a

(f) EPA 1984d

(g) The oral cancer potency factor for 1,%1-dichloroethane is based on structure-
activity relationship to 1,2-dichloroethane (EPA 1988a).

(h) EPA 1988b

(i) An interoffice workgroup of EPA is currently evaluating this criterion. A risk
assessment summary of this evaluation will be included in EPA’s Integrated Risk
Information System when the review is completed.

(j) EPA 1988c

(k) EPA 1987d

(l) EPA 1986e

(m) EPA 1987e

(n) EPA 1987g

(o) EPA 1984e

(p) EPA 1984f

(q) EPA 1984g

(r) EPA 1984h

(s) EPA 1988e

no#



speciiicnallv address a hazardous substance, poilutant. contaminant .
remediar detion, location, or other circumstance av a CERCLA site.
"Applicability” implies that the remedial action or the circumstances at
the site satisfy all of the jurisdictional prerequisites of a
requirement

Relevant and appropriate requirements means those cleanup standards,
standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under Federal or State
law that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA
site, address problems or situations sufficiently similar to those
encountered at the CERCLA site that their use is well suited to the
particular site.

The relevance and appropriateness of a requirement can be judged by
camparing a number of factors, including the characteristics of the
remedial action, the hazardous substances in question, or the physical
circumstances of the site, with those addressed in the reguirement. It
is also helpful to look at the objective and origin of the requirement.
For example, while RCRA regulations are not applicable to closing
undisturbed hazardous waste in place, the RCRA regulation for closure by
capping may be deemed relevant and appropriate.

A requirement that is judged to be relevant and appropriate must be
complied with to the same degree as if it were applicable. However,
there is more discretion in this determination: it is possible for only
part of a requirement to be considered relevant and appropriate. the rest
being dismissed if judged not to be relevant and appropriate in a given
case.

Non-promulgated advisories or guidance documents issued by Federal or
State governments do not have the status of potential ARARs.

However, . . . they may be considered in determining the necessary level
of cleanup for protection of health or environment.

Those¢ aRARs or advisories or guidance that "set health or risk-based
concentration limits or ranges in various environmental media for specific
hazardous substances, pollutants, or contaminants" (EPA 1987h)], are used in

this risk asscssment.

No federal or Commonwealth of Massachusetts chemical-specific ARARs orv
guidance are available for the chemicals of potential concern in the soil or

sediment at the Wells G & H site. Federal and Commonwealth of Massachusetts

are available for the chemicals of potential concern in groundwater and

surface water, however. and those that are considered pertinent to the

1-21


http:relev.ir.rt
http:circumstai.ce

cndanacrs n o secesament for the Wells ¢ & H osite arve presented v Tabile 1-4

and are discussed below.

According to EPA’s interim guidance on ARARs, Maximum Contaminant Levels
(MCLs) established under the Safe Drinking Water Act (SDWA) are generally
applicable or relevant and appropriate standards for water that is or may be
used for drinking water source. The groundwater at the Wells G & H site is a
potential drinking water source and therefore MCLs will be used as ARARs at
this site. Maximum Contaminant Level Goals (MCLGs), also established under
the SDWA, are additional chemical-specific criteria which may be considered in
the evaluation when neither MCLs or state standards exist for a given chemical
(EPA 1Y87g)». The MCLs and MCLGs for the chemicals of potential concern in

groundwater are listed in Table 1-4.

Water Quality Criteria adjusted for drinking water intake only also can be
considered as ARARs for groundwater exposures when other standards do not
exist, but because some of these criteria are based on older toxicological
studies, caution must be exercised in using them; when based on the most
recent information, these adjusted values are usually equal to the MCLGs. The
AWOC for potential carcinogens is set at zero based on the assumption that
there is no concentration below which there are no toxic effects. Since this
level may not be attainable, the concentrations corresponding to a lifetime
incremental cancer risk, given in parentheses in Table 1-4, are used (EPA

1980).

Generally, MCLs and MCLGs for toxic chemicals represent the allowable Iifetime
exposure to the contaminant for a 70-kg adult who is assumed to ingest Z
liters of water per day for a lifetime. MCLGs are non-enforceable goals which
are set at levels which would result in no known or anticipated adverse health
effects with an adequate margin of safety. HMCLs are enforceable standards set
as close to MCLGs as possible, but in addition to health factors, MCLs are
required by law to reflect the technological and economic feasibility of
removing the contaminant from the water supply. The limit set must be

feasible given the best available technology and treatment techniques (EPA

1986a) .
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TABLE 1-4

APFLICABLE OR RELEVANT AND APPROPRIATE RECUIREMENTS AND OTHER GUIDANCE FOR
CHEMICALS OF POTENTIAL CONCERN IN GRCUNDWATER

(mg/liter)
Other
ARAR mmsmmscsmemmememeee s oseaesem et Massachusetts
------------ AWQC Adjusted for Lifetime Drinking Water
Compound/Metal MCL MCLG prinking Water Only Health Advisory Standards
Acetone -- -- -- -- 0.70
Aldrin -- -- 0 (1.2E-6) (¢) - --
Antimony -- -- 0.146 -- --
Arsenic 0.05 0.05 (b) 0 (2.5E-6) () 0.05 0.05
Barium 1.0 1.5 (b) -- 1.5 1.0
Bis(2-ethylhexyl )phthalate -- -- 21 -- 21 (i)
Cadmium 0.01 0.005 (b) 1E-2 0.005 0.01
Chlordane -- 0 (b) -- -- 0 (b,i)
Chloroform 0.1 (a) -- 0 (1.9€-4) -- 0.1 (a)
Chromium: 0.05 0.12 (b) -- Gg.12 0.05
111 - - -- 179 -- --
Vi -- -- 0.05 .- --
Copper 1.3 (b 1.3 (b) 1 (e) -
4,47 -DDY -- -- 0 (1.28-6) (c) - --
1,2-Dichlorobenzene -- 0.62 (b) 470 0.62 0.60
1,1-Dichloroethane -- -- (f) -- --
1,2-Dichloroethane 0.005 0 0 (9.5E-5) (c) -- 0.005
1,1-Dichloroethene 0.007 0.007 3.3E-5 0.007 0.007
trans-1,2-Dichloroethene -- 0.07 (b) (f) 0.07 0.07 (b, 1)
Iron 0.3 (d) -- -- -- --
Lead (m} 50 [0.005 (b))l 20 (b) [0 (b)] 0.05 0.02 0.05
Manganese 0.05 (d) -- -- -- 0.05 (e)
Mercury 0.002 0.003 0.01 0.0011 0.002
Methylene Chloride -- -- -- -~ --
Nickel -- -- 1.5€-2 0.15 --
cPAHs [Benzo(a)pyrene (g)] -- -- 0 (3.1E-6) (c) .- 3.1E-7 (i)
nPAHs [Naphthalene (h)) -- -- -- 3.1E-7 (1)
PCBs -- 0 (b) -- -- 0 (b,1)
Pentachlorophenol -- 0.22 (b) -- 0.22 --
Phenol -- -- -- -- 3.5 (i)
Radionuclides (pCi/liter)
- Radium 226 and 228 5 (b) -- -- 10 5
- Gross alpha activity (j) 15 (b) -- -- 10 15
- Gross beta activity (k) 50 (b) 4 mrem/year (k)
- Strontium-90 -- -- -- 8 8
- Tritium -- -- -- 20,000 20,000
Tetrachloroethene -- 0 (b) 0 (8.8E-4) (c) 6.01 (L) 0.005
Toluene -- 2.0 (b) 15 2.42 2.0
1,1,1-Trichloroethane 0.20 0.20 19 0.2 0.200
Trichloroethene 0.005 0 0 (2.8E-3) (c) .- 0.005
Uranium -- -- -- -- --
Vinyl Chloride 0.002 o 0 (2.0E-3) (o) -- 0.002
Xylenes (total) -- 0.44 (b) -- 0.4 0.62
Zinc 5.0 () -- 5 - 5 (e)

(a) For total trihalomethanes; refers to sum of chloroform, dibromochloromethane, bromodichloromethane,

(b) Proposed.

(d) Secondary MCLs based on organoleptic considerations.

(e) Based on organoleptic data.

(f) Insufficient data.

(g) Assumed to apply to atl carcinogenic PAHs.

(h) Assumed to apply to all noncarcinogenic PAHs.

and bromoform.

_ (c) The AWQC is set at zero; in parentheses is the level associated with (ifetime excess cancer risk of 10-6.

(i) shall not exceed health advisories which have been adopted by the Massachusetts Division of Water Pollution

Control and/or the EPA.

For groundwater, this would equal the Ctean Water Act Criteria for human health (drinking)

water only) or Safe Drinking Water Act Maximum Concentration Limit Goals, whichever is more stringent.

(j) Gross alpha particle activity includes radium-226 but excludes radon and uranium.

(k) For total beta particle activity, Massachusetts standards are set at the average annual concentration which produces
an annual dose equivalent to the total body or any internal organ greater than 4 mrem/year.

(1) Lifetime health advisory was based on the assumption that tetrachloroethene was a Group C carcinogen.
EPA classifies tetrachloroethene as Group B2 -
{m) EPA has proposed new drinking water standards for lead; these values are in brackets.

Possible Human Carcinogen.

Currently,



1.6 QUANTITATIVE RISK ASSESSMENT METHODOLOGY

To quantitatively assess the risks to human health associated with the
current-use and future-use exposure scenarios considered in this assessment,
the concentrations of chemicals in relevant environmental media (exposure
point concentrations) are converted to chronic daily intakes (CDIs;. CDIs are
the amount of a substance taken into the body per unit body weight per unit
time, expressed in units of mg/kg/day. A CDI is averaged over a lifetime for

carcinogens (EPA 1986b) and over the exposure period for noncarcinogens (EPA

1986¢) .

For potential carcinogens, excess lifetime cancer risks are obtained by
multiplying the daily CDI of the contaminant under consideration by its cancer

potency factor (q¥). This is appropriate for cancer risks of 10_2 (i.e

., the
probability of one in one hundred that an exposed individual would contract

cancer) or less. When the daily intakes are large, an alternate approach to
obtain the excess lifetime cancer risks is used. The one-hit equation, which

is consistent with the linear low dose model used for cancer risks under 1072,

is used:

RISK = 1 - e (CPT x %)

EPA has implemented actions under Superfund associated with total cancer risks
ranging from 10_4 to 10_7 (EPA 1986a). A risk level of 10-6 representing an
upper bound probabiliﬁy of one in 1,000,000 of contracting cancer might result
from exposure to the potential carcinogen, is often used as a benchmark by
regulatory agencies. It should be noted that, in general, EPA cancer potency
factors are upper bound values based on the linearized multistage model.

Thus. the actual risks associated with exposure to a potential carcinogen
gquantitatively evaluated based on animal data are not likely to exceed the
risks estimated using these cancer potency factors, but may be lower. EPA
cancer potencies based on human data (e.g., arsenic) are point estimates based

on a linear absolute risk model. 1In its Health Assessment Document for

Arsenic (EPA 1984f), the Agency notes that "while it is unlikely that the true
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risks would bo highor than these estimates. thev could be substantially

lower".

Potential risks are presented for noncarcinogens as the ratio of the chronic
daily intake exposure to the reference dose (CDI:RfD). The sum of all of the
ratios of chemicals under consideration is called the hazard index. The
hazard index is useful as a reference point for gauging the potential effects
of environmental exposures to complex mixtures. In general, hazard indices
that are less than 1 are not likely to be associated with any health risks and
are therefore less likely to be of regulatory concern than hazard indices
greater than 1. A conclusion should not be categorically drawn, however, that
all hazard indices less than 1 are "acceptable." This is a consequence of the
perhaps one-order-of-magnitude or greater uncertainty inherent in estimates of
the RfD and CDI, in addition to the fact that the uncertainties associated

with the individual terms in the hazard index calculation are additive.

In accordance with EPA's guidelines for evaluating the potential toxicity of
complex mixtures (EPA 1986d), it was assumed that the toxic effects of the
contaminants of concern would be additive. Thus, lifetime excess cancer risks
and the CDI:RfD ratios were summed to indicate the potential risks associated
with mixtures of potential carcinogens and noncarcinogens, respectively. In
the absence of specific information on the toxicity of the mixture to be
assessed or on similar mixtures, EPA guidelines generally recommend assuming
that the effects of different components on the mixtures are additive when
affecting a particular organ or system. Synergistic or antagonistic
interactions mav be taken into account if there is specific information on
particular combinations of chemicals. In this risk assessment, it was assumed
that the effects of the contaminants of concern were additive. Thus, the
individual cancer risks or CDI:RfD ratios are summed to determine the total
upperbound excess cancer risk or hazard index for a particular exposure

scenario.
In the subsequent risk assessment sections, the intakes of chemicals of

concern by potentially exposed populations are first calculated. To determine

these intakes, assumptions are made concerning chemical concentrations,
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cuposed pepudaticons, and euposure conditions. such asx the routos. fregaency.
and duration of exposure. For each exposure scenario evaluated, two exposure
cases--an average case and plausible maximum case--are considered. For the
average exposure case, representative concentrations are used together with
what are considered to be the most likely (although conservative) exposure
conditions. For the plausible maximum case, the highest measured
concentrations are used together with high estimates of the range of potential
exposure parameters relating to the frequency/duration of exposure and
quantity of contaminated media contacted. It should be noted that the
exposure scenarios assumed for the plausible maximum case, while considered
possible, are likely to apply, if at all, to only a very small segment of the

otentially emxposed populations.
p ; p pop



2.0 W.R. GRACE PROPERTY

The Cryovac Division of the W.R. Grace and Company, Inc. is located on 12.6
acres of land in the northeastern portion of the study area, east-northeast of
Wells G & H. This division is involved in the manufacture of food wrapping
equipment and uses solvents such as trichloroethene as degreasing agents.
Remedial measures were undertaken from 1983 to 1985 during which the removal

of contaminated soil and drums from a pit east of the plant building occurred.

2.1 CHEMICALS OF POTENTIAL CONCERN

The basis for the selection of chemicals of potential concern is outlined in
Appendix A of this document. Validated analytical data collected during the
various site investigations (NUS 1986, Ebasco 1988a) and the methodology
presented in the Superfund Public Health Evaluation manual (EPA 1986a) were
uscd to evaluate the nature and extent of contamination and the potential
threat to lmman health and the environment. Chericals of potential concern
were selected based on the sampling data of environmental media and

consideration of toxicity.

2.1.1 SOIL

Soil sampling on the W.R. Grace property conducted in June 1983 and Julyv 1985
revealed the presence of both inorganic and organic compounds. Contaminated
soil and drums in and around a former waste disposal area were excavated and
removed from the site in 1985. The eight soil samples (collected in the
locations marked on Figure 2-1), collected during the supplemental RI (Ebasco
1988a), are used to select chemicals of potential concern since the earlier
data do not reflect current conditions at this propertyv. Appendix E contains

analytical chemistry data summary tables.
The surface soils at the W.R. Grace property contained detectable levels of

three organic chemicals in one of the four samples taken, as seen in Table

2-1. Chloroform and methylene chloride were detected only in the surface
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TABLE 2-1

COMPOUNDS DETECTED IN SOIL AT W.R. GRACE PROPERTY OF WELLS G & H SITE

COMPOUND SURFACE SOIL SUBSURFACE SOIL
FREQUENCY MAXTMUM FREQUENCY MAX IMUM
OF GEOMETRIC DETECTED OF GEOMETRIC DETECTED
DETECTION MEAN ° VALUE DETECTION MEAN VALUE

ORGANICS (ug/kg)

ACETONE ND 3/7 8.54 21.00
BENZO(b) FLUORANTHENE 171 NA 2.00 ND
CHLOROFORM 174 NA 3.00 ND
4,4 -DDE 1”71 NA 5.40 ND
4,47 -0D1 171 NA 24.0 ND
D1-n-BUTYL PHTHALATE 171 NA 3.00 176 NA 165
METHYLENE CHLORIDE 174 NA 3.00 ND
1,1,1-TRICHLORETHANE 174 NA 8.00 4/12 3.43  11.0

INORGANICS (mg/kg)

ALUMINUM 171 NA 13000 171 NA 8010
ARSENIC 1”1 NA 15.3 YAl NA 11.0
BARIUM i7A NA 22.0 /1 NA 24.0
CALCIUM 171 NA 857 72 NA 1830
CHROMIUM 171 NA 23.7 171 NA 16.0
COBALT 11 NA 5.33 171 NA 9.40
COPPER n NA 16.3 171 NA 21.0
IRON 1/1 NA 12400 1/1 NA 13800
LEAD 171 NA 37.1 171 NA 5.20
MAGNESTUM iVa NA 2940 171 NA 4730
MANGANESE i7A NA 127 1/1 NA 236
MERCURY 171 NA 0.06 171 NA g.10
NI1CKEL 171 NA 10.4 1/1 NA 17.0
POTASSIUM N NA 764 71 NA 1300
SOD UM N NA 81.5 1" NA 148
VANAD UM 171 NA 24 .1 171 NA 20.0
ZINC 171 NA 40.4 171 NA 31.0
ND Not Detected.

NA = Not applicable; mean not calculated with only one positive detect.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE QA/QC PROCESS THE NUMBER OF

SAMPLES USED TO CALCULATE A GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL
NUMBER OF SAMPLES AS PRESENTED IN THE DENOMINATOR OF THE FREQUENCY OF DETECTION.
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Jl-trichloroethane was detected in both surface and soil boriug

soile whiite 1.1
samples. Benzo(b)fluoranthene, 4,4'-DDE, and 4,4'-DDT were not -detected in
subsurface soils, but were seen in one of the surface soil samples. Di-n-
butylphthalate was detected in one surface sample and one of the soil boring
samples while acetone was detected in four of eight samples. Acetone was
detected at low concentrations and, since it is not very toxic, it will not be
selected as a chemical of potential concern. Di-n-butylphthalate was not
selected as a chemical of potential concern since it was detected only once in
the subsurface soil and at very low levels in one surface sample, and it is
not very toxic. 1,1,1-Trichlorocethane, the most frequently detected organic,
was not selected as a chemical of potential concern due to the very low levels
detected (i.e., near the detection limit). The other organic chemicals were
not selected as chemicals of potential concern due to their low frequency of
detection and low concentrations detected (i.e., near the analytical detection

limit).

The sampling results for the inorganic constituents are also summarized in
Table 2-1. The criteria for evaluating the inorganic chemicals of potential
concern are presented in Appendix A. Inorganic constituents were first
compared with regional background levels to determine whether or not thexy are
present at this property due to natural or human related sources. All of the
inorganic constituents in surface and subsurface soils were detected at or
below typical background levels (Table A-1, Appendix A), and are therefore not

considered to be chemicals of potential concern.

Based on the above, there are no soil chemicals of potential concern for the

W.R. Grace property.

2.1.2 GROUNDWATER

Groundwater sampling performed during the 1985 and 1987 site investigations
(NUS 1985, Ebasco 1988a) are used to select chemicals of potential concern.
Data were available from forty-eight samples for volatile organic compounds
and eight samples for the semivolatile organic chemicals. Only 1985 filtered

data for the inorganic constituents were used in this evaluation because
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filtored groundwalor samples for metals are a more accurate measurce of

drinking water quality.

Trichloroethene (TCE), the most frequently detected chemical in the
groundwater at this site, was detected in 33 of 42 samples. Other frequently
detected organic compounds were trans-1l,2-dichloroethene, tetrachloroethene,
and vinyl chloride, as seen in Table 2-2. 1,2-Dichloroethane and
1,1-dichlorocethene were also detected in groundwater at W.R. Grace but not
frequently (6 of 46 and 5 of 45 samples, respectively). These six chemicals
will be selected as chemicals of potential concern. Ethylbenzene, methylene
chloride, toluene, vinyl acetate, and total xylenes were detected in less than
5% of the samples and were not considered to be chemicals of potential concern
based upon their frequency of detection. Bis(2-ethylhexyl)phthalate was the
only semivolatile organic compound detected at the W.R. Grace site more than
once or with a frequency greater than 5%; hence it will be selected as a
chemical of potential concern. Naphthalene was detected once at a
concentration near the detection limit and in only one sample; as a result, it

was not selected as a chemical of potential concern.

A number of inorganic constituents were detected in groundwater as seen in
Table 2-2. A comparison to background levels (Table A-2, Appendix A) reveals
that the maximum manganese concentration is higher than typical levels.
Manganese is, however, an essential nutrient and hence, as discussed in
Appendix A, 10 times background is used to evaluate essential nutrient
selection as chemicals of potential concern. Since the maximum manganese
concentration is less 10 times background and the geometric mean coucentracion
is below background, it is not selected as a chemical of potential concern.
It should be noted that although sodium was detected at levels within the
background range and not selected as a chemical of potential concern, the
geometric mean and maximum concentrations exceeded the Massachusetts advisory

level of 20,000 ug/liter for persons on low salt diets.



TABLE 2-2

COMPOUNDS DETECTED IN GROUNDWATER AT THE
W.R. GRACE PROPERTY OF THE WELLS G & H SITE

FREQUENCY ’ MAXIMUM

OF GEOMETRIC DETECTED
COMPOUND DETECTION MEAN VALUE
ORGANICS (ug/liter)
BIS (2-ETHYIHEXYL) PHTHALATE 5/8 20.5 230
1,2-DICHLOROETHANE 6/46 9.14 800
1,1-DICHLOROETHENE 5748 5.17 300
TRANS-1, 2-DICHLOROETHENE 26/46 57.4 7500
ETHYLBENZENE 2/48 6.15 350
METHYLENE CHILORIDE 1/36 NA 1250
NAPHTHALENE 1/8 NA 5.00
TETRACHLOROETHENE 16/48 6.30 1100
TOLUENE 2/48 6.82 3600
TRICHLOROETHENE 33/42 89.6 2800
VINYL ACETATE 1/48 NA 2500
VINYL CHLORIDE 15/47 24.1 3600
TOTAL XYLENES . 2/48 6.34 . 630
INORGANICS (ug/liter)
ALUMINUM 1/4 NA 41.0
BARIUM 2/6 11.7 18.0
CALCIUM 6/6 62000 86000
IRON 2/5 63.2 4.0
MAGNESIUM 6/6 16000 41000
MANGANESE 4/6 35.6 540
MERCURY 1/6 NAa 0.23
NICKEL 3/5 60.4 140
POTASSIUM 6/6 4000 10000
SODIUM 6/6 27000 43000
ZINC 3/4 24.0 49.0

NA = Not applicable; mean not calculated with only
one positive detection.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS
THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN
THE DENOMINATOR OF THE FREQUENCY OF DETECTION.
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2.1.2 SURFACE WATER AND SEDIMENTS

One surface water and one sediment sample were taken from the drainage ditch
behind the W.R. Grace property. As seen in Table 2-3, four organic chemicals
were detected in sediments at estimated values, and only methylene chloride
was detected in surface water. Due to the verv low concentrations and the
limited sampling, none of these compounds will be selected as chemicals of
potential concern. The sediments were analyzed for inorganics and all
concentrations were less than the regional soil background. As a result, no
inorganic constituents were selected as chemicals of potential concern for the

sediments at this property.

2.1.4 SUMMARY

Table 2-4 summarizes the list of chemicals selected to be evaluated further at
the W.R. Grace property. No chemicals of potential concern are selected for
soil, surface water, or sediment. Chemicals of potential concern for the
groundwater are bis(2-ethylhexyl)phthalate, 1,2-dichloroethane, 1,1-
dichloroethene, trans-1,2-dichloroethene, tetrachloroethene, trichloroethene,

and vinvl chloride.

2.2 EXPOSURE ASSESSMENT

2.2.1 PROPERTY UNDER CURRENT-USE CONDITIONS

Under current-use conditions, complete exposure pathwavs; that is a pathway
that has a source of contamination, a route of exposure, and an individual who
could be exposed, do not currently exist for any environmental media (i.e.,
soil. groundwater, surface water, or sediment). The concentrations of
chemicals detected in the soll were either very low or at background levels
for the inorganic constituents and hence no chemicals of potential concern
were selected in Section 2.1.1. Therefore this exposure pathway is incomplete
and cannot be evaluated. Soil exposure under current conditions will not be

evaluated. Groundwater is not currently used for drinking water purposes;
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TABLE 2-3

W.R. GRACE PROPERTY
SURFACE WATER AND SEDIMENT SAMPLE RESULTS

Sampling Location

G-SW G-SD
EBASCO EBASCO
DATA 1987 DATA 1987
ORGANICS (ug/L)
VOLATILES
CHLOROFORM ND 3
METHYLENE CHLORIDE ] 2
SEMI-VOLATILES
BENZO(B ) FLUORANTHENE ND
CHRYSENE ) ND 2
INORGANICS (mg/Kg)

ALUMINUM ND 6,170
ANT IMONY ND 24
ARSENIC ND 6.3
BARIUM ND 25
BERYLLIUM ND ND
CADMIUM : ND ND
CALCIUM ND 2,120
CHROMIUM ND "
COBALT ND ND
COPPER ND 8.5
IRON ND 8,990
LEAD ND 32
MAGNESTUM ND 2,850
MANGANESE ND 79
MERCURY ND 0.2
NICKEL ND 4.9
POTASSIUM ND 434
SELENIUM ND ND
SILVER ND ND
SODIUM ND 258
THALLIUM ND ND
VANAD 1UM ND 19
ZINC ND 32
CYANIDE ND ND

SW = Surface Water
SD = Sediments
ND = Not Detected



TABLE 2-4

CHEMICALS OF POTENTIAL CONCERN FOR THE W.R. GRACE PROPERTY

GROUNDWATER

Bis(2-ethylhexyl)phthalate
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Tetrachloroethene
Trichloroethene

Vinyl chloride

2-9



thus . thig patliway is not complete under current conditions and will not he

evaluated here.
2.2.2 PROPERTY UNDER FUTURE-USE CONDITIONS

In the absence of institutional controls limiting future uses of the W.R.
Grace property, there are exposure pathways that must be evaluated. It is
possible that in the future, the existing facility will be expanded or the
property will be redeveloped. Future land use involving excavations for
utilities or construction would create the potential for workers to be exposed
to contaminated soils through dermal contact and subsequent incidental
ingestion as well as through inhalation. This type of exposure would be short
term and due to the negligible concentrations of contaminants in the soil at

the W.R. Grace property, it will not be quantified.

This property could be developed for residential purposes in the future, and
it is possihle that a well to be used to supply drinking water will be
installed at the W.R. Grace property. Thus, one exposure scenario would
involve the ingestion of groundwater. The concentrations of the chemicals of
potential concern in the groundwater at the W.R. Cracce property are presceniod
in Table 2-5. Should this water be used in a residential setting, exposure to
chemicals in the water could also occur via inhalation and dermal contact from
bathing or showering, washing clothes, cooking, washing dishes, and any other
household activities which involve the use of water. In this endangerment
assessment, exposure via ingestion and inhalation and dermal contact while

showering will be evaluated.

The groundwater concentrations of the chemicals of potential concern,
sumnrarized in Table 2-5, were used to estimate the air concentrations that
might be expected to occur while showering. Using a theoretical exposure
model, outlined in Section C.2, Appendix C (Foster and Chrostowski 1986,
1987), the transfer of volatile organic compounds from shower droplets into
the air and their subsequent inhalation were estimated. Based on this
exposure model, the potential inhalation exposures to the groundwater

contaminants which could volatilize were quantified. The model does not
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CHEMICALS OF POTENTIAL CONCERN IN THE GROUNDWATER AT W.R.

TABLE 2-5

GRACLE PROPERTY

COMPOUND CONCENTRATION (ug/liter)
GEOMETRIC MEAN MAXIMUM
Bis(2-ethylhexyl)phthalate 20.5 230
1,2-Dichloroethane 9.1 800
1.1-Dichloroethene 5.2 300
trans-1,2-Dichloroethene 57.4 7500
Tetrachloroethene 6.3 1100
Trichloroethene 89 .6 2800
Vinyl chloride 24 .1 3600
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estimwate dermal absorption of contaminants while showvering. However. given
the exposure scenario and the physical and chemical properties of the organic
compounds considered in this assessment, dermal absorption is likely to result
in minimal exposure as compared to exposure via inhalation. The model
estimates the intake level (in mg/kg/day), rather than the ambient air
concentrations that might be expected while showering. These values are
presented in Table 2-6 for the geometric mean and maximum concentrations of

the contaminants in groundwater.

2.3 RISK ASSESSMENT

According to guidelines for preparing risk assessments as part of the RI/FS
process (EPA 1986a), the potential adverse effects on human health should
first be assessed where possible by comparing chemical concentrations found in
environmental media at or near the site with applicable or relevant and
appropriate requirements (ARARs) or other guidance that has been developed for
the protection of human health or the envivonment. [f ARARs are not available
for all chemicals and exposures considered, quantitative risk estimates must
be developed in addition to the comparison to ARARs. This section will first
present a comparison of exposure point concentrations to rhe applicable or
relevant and appropriate requirements (ARARs) and then a quantitative risk

assessment.

2.3.1 COMPARISON TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND
OTHER GUIDANCE

Inn this section, the concentrations of chemicals of potential concern in
groundwater at the W.R. Grace property are compared to ARARs or other
cuidance. Table 2-7 presents this comparison, and as can be secen from the
tuble, some of the ARARs or other guldance are cxccocded.  The concentrations
of 1,7-dichloroethane, trichloroethene, and vinvl chloride exceed their

respective MCLs for both the geometric mean and maximum concentrations. Only

the maximum concentration of 1,1-dichloroethene exceeds its MCL.



TABLE 2-6

INTAKE OF CHEMICALS OF POTENTIAL CONCERN RELEASED TO THE AIR
WHILE SHOWERING WITHGROUNDWATER FROM THE W.R. GRACE PROPERTY

INTAKE (mg/kg/dav)

COMPOUND GEOMETRIC MEAN FAXTIMUM
Bis(2-ethvlhexyl)phthalate 6.86x10"7 7.70x10°6
1,2-Dichloroethane 2.23x107% 1.96x1072
1,1-Dichloroethene 1.49x107% 8 62%107 7
trans-1,2-Dichloroethene 1.61x107° 2.10x10°1
Tetrachloroethene 1.47x107% 2.56x1072
Trichloroethene 2.25%1073 7.04%10° 7
Vinvl chloride 8.08x107% 1.21x10° 1

NOTE: Scientific notation (such as 2E-06) is a shorthand wav of indicating
decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified number
of places to the left (i.e., 2.4E-03 = 0.0024).



TABLE 2-7

COMPARISON OF CHEMICALS OF POTENTIAL CONCERN IN THE GROUNDWATER
AT THE W.R. GRACE PROPERTY WITH ARARS AND OTHER GUIDANCE LEVELS

(mg/liter)

Concentration

--------------------- ARAR Massachusetts

Geometric Maximum ----- Drinking Water
Compound Mean MCL Standards
Bis(2-ethylhexyl)phthalate 0.0205 0.230 -- 21 (b)
1,2-Dichloroethane 0.0091 0.800 0.005 --
1,1-Dichloroethene 0.0052 0.300 0.007 0.007
trans-1,2-Dichloroethene 0.0574 7.500 -- 0.07 (a,b)
Tetrachloroethene 0.0063 1.100 -- 0.005
Trichloroethene 0.0896 2.800 0.005 0.005
Vinyl Chloride 0.0241 3.600 0.002 0.002

(a) Proposed.

(b) shall not exceed health advisories which have been adopted by the Massachusetts
Division of Water Pollution Control and/or the EPA. For groundwater, this
would equate to the Clean Water Act criteria for human health (drinking water
only) or the Safe Drinking Water Act Maximum Concentration Limit Goals, whichever
is more stringent.
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Three of the chenicals of potential concern do not have federal MOLe, thus
thelr concentrations will be compared to other criteria. There is a proposed
Massachusetts standard of 0.007 mg/liter for trans-1,2-dichloroethene and this
concentration is exceeded by the maximum concentration. There is also a
Massachusetts drinking water standard for tetrachlorcethene. This
concentration is exceeded by both the geometric mean and maximum

concentrations. The geometric mean and maximum concentrations of bis(2-

ethylhexyl )phthalate are below the Massachusetts drinking water standards.

2.3.2 QUANTITATIVE RISK CHARACTERIZATION

To quantitatively assess the risks to human health associated with the future-
use exposure scenarios considered in this assessment, the concentrations of
chemicals in relevant environmental media (exposure point concentrations)
presented in Section 2.2 are converted to chronic daily intakes (CDIs). (DIs
are the amount of a substance taken into the body per unit body weight per
unit time. expressed in units of mg/kg/dav. A (DI is averaged over a lifetime
for carcinogens (EPA 1986b) and over the exposure period for noncarcinogens
(EPA 1986c). Section 1.4.4 summarized the methodology that will be used in

this sceotion

In this section of the risk assessment, the intakes of chemicals of potential
concern by hyvpothetically exposed populations are first calculated. To
determine these intakes, assumptions are made concerning chemical
concentrations, exposed populations, and exposure conditions such as frequency
and duration of exposure. For each exposure scenario evaluated, two exposure
cases--an average case and plausible maximum case--are considered. For the
average exposure case, geometric mean concentrations are used together with
what are considered to be the most likely (although often conservative)
exposure conditions. For the plausible maximum case, the highest measured
concentrations are used together with high estimates of the range of potential
exposure parameters relating to the frequency/duration of exposure and
quantity of contaminated media contacted. It should be noted that the
exposure scenalrios assumed for the plausible maximum case, while considered
possible, avre-likely to apply, if at all, to only a verv small segment of the

potentially exposed populations.



Chronic daily intakes, excess lifetime cancer risks, and CDI:RfD ratios for
the site-related chemicals considered in this assessment, as well as the
assumptions and procedures used to calculate these values, are discussed below

for each scenario evaluated.

As was discussed in Section 2.2, there are no current exposures to the
chemicals of potential concern at the W.R. Grace property. In the absence of
future remedial actions and institutional actions limiting access to the use
of the groundwater if the property were developed for residential purposes or
a new production or drinking water well were installed, individuals (either
residents or emplovees) could be exposed to groundwater contaminants by direct
ingestion of tap water, or by inhalation of volatilized contaminants while
using the water for nonconsumptive uses. It is possible that if the
groundwater were used as production water, individuals employed at the plant
could be exposed to vapors released during the use of the water. Only
potential individual residential exposures will be quantified hoere. however.
This is because residential exposure may occur for longer periods of time than
industrial exposure. Also there may be more routes of exposure in the home

than in the plant.

2.3.2.1 Ingestion of Groundwater

Under this future-use scenario, the average individual is assumed to weigh 70
kg and drink 2 liters of water each day for 70 years (an average lifetime).
Based on these assumptions. and the existing chemical concentrations in the
groundwater, chronic daily intakes were derived and are presented in Tabile
2-8. The risks associated with these intake levels are also presented therein

for chemicals potentially exhibiting carcinogenic and noncarcinogenic effects.

The upper bound lifetime excess cancer risks associated with ingestion are

2};1()‘3 (i.e.., two in one thousand) and 2:><1O'l (i.e., two in ten) for the
average and plausible maximum cases, respectively. These risks are due
primarily to the presence of vinyl chloride in the groundwater. The average

and plausible mwaximum upper bound lifetime excess cancer risks for the other
chemicals of potential concern also exceed 1x207% or one in & million. &
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TABLE 2-8

EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF GROUNDWATER AT W.R. GRACE PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

CONCENTRATION (ug/L) {mg/kg/d) EXCESS CANCER RISK

GEOMETRIC MAX TMUM PLAUSIBLE POTENCY FACTOR PLAUSIBLE

COMPOUND MEAN AVERAGE MAXTMUM (mg/kg/d)-1 AVERAGE MAXTMUM
Bis(2-ethylhexyl)phthalate 20.5 230 5.86E-04 6.57€-03 8.40€-03 4.9E-06 5.5E-05
_1,2-Dichloroethane g.1 800 2.60E-Q4 2.29e-02 9.10e-02 2.4E-05 2.1E-03
1,1-Dichloroethene 5.2 300 1.49E-04 8.57E-03 6.00E-01 8.9E-05 5.1E-03
Tetrachloroethene 6.3 1100 1.80E-04 3.14E-02 5.10E-02 9.2E-06 1.6E-03
Trichloroethene 89.6 2800 2.56E-03 8.00E-02 1.10E-02 2.8E-05 8.8E-04
TVinyl chloride 24.1 3600 6.89E-04 1.03E-01 2.30E+00 1.6E-03 2.4E-01
TOTAL -- -- - -- .- 2E-03 2E-01

B. NONCARCINOGENIC EFFECTS (a)

CONCENTRATION (ug/L)

CHRONIC DAILY INTAKE
(CDI) (mg/kg/d)

REFERENCE DOSE

RATIO OF CDI:RfD

GEOMETRIC MAXTMUM PLAUSIBLE (RfD) PLAUSIBLE

COMPOUND MEAN AVERAGE MAX I MUM (mg/kg/d) AVERAGE MAX1TMUM
3is(2-ethylhexyl)phthalate 20.5 230 5.86E-04 6.57E-03 2.00E-02 2.9E-02 3.3e-01
_1,1-Dichloroethene 5.2 300 1.49E-04 8.57€-03 9.00E-03 1.7E-02 9.5E-01
trans-1,2-Dichloroethene 57.4 7500 1.64E-03 2.14E-01 1.00E-02 1.6E-01 2.1£+01
Tetrachloroethene 6.3 1100 1.80E-04 3.14E-02 2.00E-02 9.0E-03 1.6e+00

HAZARD [INDEX

<1 (0.2) >1 (24)

—~{a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

I0TE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the size of the number).

__1 negative exponent indicates that the decimal should be moved the specified number of places to the left

(i.e., 2.4E-03 = 0.0024).
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CoToRLID ratio of preater than one was calculated Tor frans-1./-dichiorethane

ST
and tetrachloroethene using plausible maximum assumptions. This results in a
hazard index, under the plausible maximum case for all chemicals exhibiting

noncarcinogenic effects, greater than one, suggesting a potential threat to

human health. The non-cancer risk associated with ingestion results primarily
from exposure to tetrachloroethene and trans-1,2-dichlorocethene. The
similaritics in chemical structure, target organs, and toxicicty endpoints

between these two chemicals supports the use of the hazard index and as such,
their concentrations should be considered additive. The geometric mean
concentration of trans-1,2-dichloroethene and the geometric mean and maximum
concentrations of tetrachloroethene are both less than the 1 day and 10 day
health advisories for children (EPA 1987h,i). The maximum concentration of
trans-1,2-dichloroethene exceeds the 10 day health advisory of 1,430 upg/liter
for children (EPA 1987h). The cumulative hazard index under the average case

is less than one.

2.3.2.2 Inhalation Of Contaminants While Showering

Individuals may become exposed to chemicals of potential concern in
croundwarer by inhalazion of volatilized chemicals vhile showering.  The
shower model of Foster and Chrostowski (1987), discussed in Appendix C,
Section C.2, quantify exposure via this pathway. The potential health risks
assoclated with the estimated inhalation exposures while showering are
presented in Table 2-9. 1t should be noted that while the chronic daily
intake for exposure to volatile organic contaminants in groundwater via
ingestion and inhalation are comparable, as expected from the literature
(Foster and Chrostowski 1987, McKone 1987, EPA 1984i), the risks from this
exposure will vary due to differences in the oral and inhalation poteuncy

factors.

The excess upper bound lifetime cancer risks associated with the average and

plausible maximum cases were AxlO'4 (i.e., four in ten thousand) and 5x10'2
(i.e., five in a hundred). respectively. These were due primarily to the
presence of vinyl chloride and 1,1-dichloroethene. For chemicals exhibiting

noncarcinogenic effects, the individual CDI:RfD ratios for each compound under
average conditions was below one as was the corresponding hazard index. Under
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TABLE 2-9

- EXPOSURES AND RISKS ASSOCIATED WITH INHALATION WHILE SHOWERING
WITH GROUNDWATER FROM THE W.R. GRACE PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
- (mg/kg/d) EXCESS CANCER RISK

PLAUSIBLE POTENCY FACTOR PLAUSIBLE

- COMPOUND AVERAGE MAX IMUM (mg/ka/d)-1 AVERAGE MAX [MUM
- Bis(2-ethylhexyl)phthalate 6.86E-07 7.70E-06 8.40E-03 5.8E-09 6.5E-08
1,2-Dichloroethane 2.23E-04 1.96E-02 9.10E-02 2.0E-05 1.8E-03
1,1-Dichlorocethene 1.49E-04 8.62E-03 1.20e+00 1.8€-04 1.0e-02
Tetrachloroethene 1.47E-04 2.56E-02 3.30E-03 4.9E-07 8.4E-05
Trichloroethene 2.25E-03 7.04E-02 &4.60E-03 1.0E-05 3.2E-04

vinyl chloride 8.08E-04 1.21€-01 2.95E-01 2.4E-04 3.6E-02

- TOTAL -- -- .- 4E-04 SE-02

— B. NONCARCINOGENIC EFFECTS (a)

CHRONIC DAILY INTAKE

(CDI) (mg/kg/d) RATIO OF CDI:RfD

--------------------- REFERENCE DOSE IR R i

PLAUSIBLE (RfD) PLAUSIBLE

- COMPOUND AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX IMUM
—_ Bis(2-ethylhexyl)phthalate 6.86€E-07 7.70E-06 2.00E-02 3.4E-05 3.9E-04
1,1-Dichloroethene 1.49E-04 8.62E-03 9.00E-03 1.7e-02 9.6E-01
trans-1,2-Dichloroethene 1.61E-03 2.10E-01 1.00E-02 1.6E-01 2.1E+01
Tetrachloroethene 1.47E-04 2.56E-02 2.00E-02 7.3E-03 1.3E+00
HAZARD INDEX - - -- -- <1 (0.2) >1 (23)

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.
- NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the size of the number). A negative exponent indicates that the decimal should be moved the
specified number of places to the left (i.e., 2.4E-03 = 0.0024).
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the plausible maximum ¢xposure scenario, the hazard index exceeds one due to
individual CDI:RfD ratios greater than one for trans-1,2-dichloroethene and
tetrachloroethene. Exposure to these two chemicals can be considered additive

since one of their toxic end points (liver damage) is the same.

2.4 SUMMARY OF W.R. GRACE PROPERTY EVALUATION

This section of the endangerment assessment for the W.R. Grace property is a
baseline assessment, which evaluates potential impacts to human health in the
absence of further remedial actions under both current- and future-use
scenarios. Chemicals of potential concern were selected based on the sampling
data of the envirommental media and consideration of toxicity. Those selected
for the groundwater were bis(2-ethylhexyl)phthalate, 1,2-dichlorocethane, 1,1-
dichlorocethene, trans-1,2-dichloroethene, tetrachloroethene, trichloroethene,
and vinyl chloride. ©No chemicals of potential concern were selected for the

soils, surface water, or sediments.

Under current land-use conditions, there are no exposure pathways by which
human receptors could potentially be exposed to site contaminants. Under
future-use conditions, exposure pathways relatced to groundwater usc were
considered. Average and plausible maximum exposure scenarios were developed
for ingestion of groundwater and inhalation of volatiles released while

showering. The conclusions are summarized as follows:

« If the groundwater at the property was to be developed as a drinking
water source, ingestion of groundwater could result in potential upper
bound lifetime excess cancer risks of 221073 and 2x10°1 for the
average and plausible maximum cases, respectively. Exposure to
noncarcinogenic chemicals of potential concern would result in a
hazard index less than 1 for the average case but greater than 1 for
the plausible maximum case.

s Inhalation of volatiles released from the groundwater while showering
could result in 4x10°% and 5x10°2 potential upper bound excess
lifetime cancer risk for the average and plausible maximum cases,
respectively. The hazard index was less than 1 for the average case
but exceeded 1 for the plausible maximum case, for exposure to the
noncarcinogen chemicals of potential concern.
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3.0 NEW ENGLAND PLASTICS CORPORATION

The New England Plastics Corporation manufactures solid vinyl siding and
various other extruded plastics. The company is housed in a building off of
Salem Street east of Wells G & H (Figure 1-2). The building is shared with
the Prospect Tool and Die Company. This property was not investigated during
the first remedial investigation (NUS 1986, Alliance 1986) and was added to
the list of possible source areas by U.S. EPA based on the detection of

groundwater contamination.

3.1 CHEMICALS OF POTENTIAL CONCERN

The basis for the selection of chemicals of potential concern is outlined in
Appendix A of this document. Validated analytical data (presented in Appendix
E) collected during the Ebasco supplemental remedial investigation and the
methodology presented in the Superfund Public Health Evaluation manual (EPA
198ha) were used to ecvaluate the nature and cutent of contamination and to
select the chemicals that might pose the greatcst threat to human health and

the environment.

3.1.1 SOIL

Ebasco sampled four surface soil locations and five soil boring locations
behind the New England Plastics Corporation building as seen in Figure 3-1.
Most of the contamination was detected in the surface soil samples. The
sampling results are summarized in Table 2-1. All of the organic compounds
detected more than once in surface and subsurface soils, with the exception of
di-n-octyl phthalate, were considered to be chemicals of potential concern due
to the high concentrations and frequency of detection in soils. Di-n-octyl
phthalate was not selected as a chemical of potential concern due to
insufficient toxicity information. Thus, acetone, bis(2-ethylhexyl)phthalate,
methylene chloride, tetrachloroethene, 1,1,1-trichlorocethane, and
trichloroethene are selected as chemicals of potential concern for the soils.

Acetone, bis(2-ethylhexyl)phthalate, di-n-octyl phthalate, and methylene
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TABLE 3-1

— COMPOUNCS DETECTED [N SOIL AT NEW ENGLAND PLASTICS CORPORATION PROPERTY OF THE WELLS G & H SITE

COMPOUND ’ SURFACE SOILS SUBSURFACE SOILS
FREQ. OF  GEOMETRIC FREQ. OF  GEOMETRIC
DETECTION MEAN MAXTMUM DETECTION MEAN MAX IMUM

ORGANICS (ug/kg)

VOLATILES

ACETONE 1/5 NA 120000 3/7 1.6 26.0
- BENZENE 7 NR 1.00 ND

CHLORQFORM 1/7 NA 3.00 ND

METHYLENE CHLORIDE 3/5 50.3 9400 4/8 6.64 19.0

TETRACHLOROE THENE 5/7 360 1200000 ND

1,1,1-TRICHLORETHANE 4/7 19.4 13000 ND
hat TRICHLOROE THENE 4/7 56.6 110000 NO

SEMI-VOLATILES

BENZOIC ACID 17 NR 290 ND
T BIS(2-ETHYLHEXYL )PHTHALATE 47 19000 4400000 9/12 250 7500
CHRYSENE 177 NR 120 ND
DI-N-BUTYL PHTHALATE 1/7 NR 73.0 ND
DI-N-OCTYL PHTHALATE 2/7 1400 640000 3712 125 165
- PESTICIDES/PCB’S
AROCLOR- 1260 /7 NA 580 ND

INORGANICS (mg/kg)

ALUMINUM 77 7900 10100 12/12 7600 10100
ANT IMONY 17 NA 7.10 2712 3.65 12.0
ARSENIC 6/7 3.23 6.80 7/12 1.75 6.70
BARIUM 777 58.9 176 12/12 24.9 43.0
. BERYLLIUM 5/7 NR 0.20 6/12 0.16 0.30
CADMIUM 5,7 2.32 17.0 5/12 0.68 8.00
CALCIUM /7 2200 4680 12712 2600 5260
CHROMIUM 7/7 13.5 21.0 12/12 13.1 22.0
COBALT 777 8.7 31.0 12712 7.72 13.0
- COPPER 777 56.3 161 12712 18.4 36.0
IRON 77 11000 18400 12712 12000 23100
LEAD 7 52.6 289 12712 7.66 17.0
MAGNESIUM /7 2800 4860 12712 3600 6680
- MANGANESE 7/7 120 207 12/12 150 312
MERCURY ND 3/12 0.02 0.16
NICKEL (44 12.7 23.0 12712 10.9 21.0
POTASSIUM 5/5 750 951.0 6/6 1000 1880
SOD UM 2/7 210 250.0 6/12 213 282
- VANAD IUM 7/7 271 40.0 12712 24.3 40.0
ZINC 77 47.8 65.0 12712 246.8 37.0
— NA = Not applicable; mean not calculated with only one positive detection.

ND = Not detected.

NR = Not reported; chemical was detected infrequently, and the use of one-half the detection
— limit in calculating a mean results in a mean concentration which exceeds the maximum
detected value. Therefore a mean is not used.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE QA/QC PROCESS THE NUMBER OF SAMPLES

USED TO CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL NUMBER OF SAMPLES
- AS PRESENTED IN THE DENOMINATOR OF THE FREQUENCY OF DETECTION.
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chloride were detected in the subsurface soils at this property but at levels

much lower than the surface soils.

Most of the inorganic constituents were detected in soils within the
background range of concentrations seen in Table A-1 of Appendix A, with the
exception of cadmium, copper, lead, and zinc. Copper and zinc were not
selected as chemicals of concern because they are essential nutrients and the
concentrations fell within the criteria (i.e., ten times background) used to
screen out these chemicals. Both the geometric mean and maximum
concentrations of cadmium exceeded the background range. Lead was detected at
geometric mean and maximum concentrations which exceeded regional
Massachusetts soil concentrations (Shacklette and Boerngen 1984). 1In
comparison with Eastern United States soils, the geometric mean concentration
of lead fell within the range but the maximum exceeded twice the maximum
background level. Therefore, while cadmium and lead are not considered to be
property related, they were selected as a chemicals of potential concern for

the New England Plastics Corporation property.

3.1.2 GROUNDWATER

Three groundwater monitoring wells were installed at the New England Plastics
Corporation property during the supplemental RI as seen in Figure 3-1.
Samples were also taken from three existing process wells. The data are
summarized in Table 3-2. The most frequently detected organic compounds,
trans-1,2-dichloroethene, tetrachloroethene, 1,1,1-trichloroethane, and
trichloroethene, were selected as chemicals of potential concern. The other
organics detected in the groundwater were not selected as chemicals of
potential concern because of the low levels detected (i.e., at or near the

detection limit).

The concentrations of inorganic constituents detected in groundwater were
compared with the background concentrations presented in Table A-2 in Appendix
A. None of the inorganic compounds were detected at levels above background.

Therefore, no inorganics were selected as chemicals of potential concern. It



TABLE 3-2

COMPOUNDS DETECTED IN GROUNDWATER AT THE NEW ENGLAND
PLASTICS CORPORATION PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC

COMPOUND DETECTION  MEAN MAXIMUM
ORGANICS (ug/liter)

BENZENE 1/9 NA 2.50
CHLOROFORM 2/9 2.04 2.50
1,1~DICHLOROETHANE 1/9 NA 2.50
TRANS~-1, 2~DICHLOROETHENE 6/9 3.22 11.0
TETRACHLOROETHENE 8/9 49.4 330
1,1, 1-TRICHLOROETHANE 7/9 6.88 26.0
TRICHLOROETHENE 7/8 19.6 59.0
TOTAL XYLENES 1/9 NA 6.00
INORGANICS (ug/liter)

BARIUM 2/2 14.5 34.9
CALCIUM 2/2 30400 32100
IRON 1/2 NA 36.8
MAGNESIUM 2/2 5510 5600
MANGANESE 1/2 NA 19.3
POTASSIUM 2/2 2280 2390
SODIUM 2/2 28800 58500
ZINC 2/2 22.5 23.9

NA = Not applicable; mean not calculated with only
one positive detection.
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should be noted, however, that the geometric mean and maximum sodium
concentrations exceeded the Massachusetts advisory level of 20,000 ug/liter

for persons on low salt diets.

3.1.3 SUMMARY

The chemicals of potential concern selected for further evaluation at the New
England Plastics Corporation property are summarized in Table 3-3. The soil
chemicals of potential concern are acetone, bis(2-ethylhexyl)phthalate,
cadmium, lead, methylene chloride, tetrachloroethene, 1,1,1-trichloroethane,
and trichloroethene. The groundwater chemicals of potential concern are
trans-1.2-dichloroethene, tetrachloroethene, 1,1,1-trichloroethane. and

trichloroethene.

3.2 EXPOSURE ASSESSMENT

3.2.1 PROPERTY UNDER CURRENT-USE CONDITIONS

Under current-use conditions, groundwater and soil exposures will be
considered. Groundwater is not currently used for drinking water purposes
although it is used for production purposes. Exposure can occur through the
volatilization of organic contaminants from groundwater used in the production
process; this pathway will be evaluated here. The contaminated soil at this
property could act as a source of volatile organics to the air. However,
conditions at the New England Plastics Corporation property do not favor air

releases because the contaminated area is very small.

Groundwater is used in the production process at the New England Plastics
Corporation. There are seven troughs through which water is flowing
constantly at a rate of 1 to 4 gallons per minute (gpm). The largest trough
is 10.66 ft° and the smallest is 2.85 ft>. The largest trough is 16 ft. long
by 13 inches wide with a surface are of 17.3 ft2. There are also two
recirculation tanks. A surface water volatilization model, outlined in

Appendix C, was used to estimate indoor air concentrations. Although there

are 9 tanks/troughs of various sizes, the surface area of the largest tank was
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TABLE 3-3

CHEMICALS OF POTENTIAL CONCERN FOR THE NEW ENGLAND PLASTICS PROPERTY

SOIL GROUNDWATER

Acetone trans-1,2-Dichloroethene
Bis(2-ethylhexyl)phthalate Tetrachloroethene
Cadmium 1,1,1-Trichloroethane
Lead Trichloroethene

Methylene chloride
Tetrachloroethene
1,1,1-Trichlorocethane

Trichloroethene




used in the model and then the ambient air concentration assumed to be nine
times this value. This may overestimate releases from the tanks, and the
results may present an upper bound concentration. Table 3-4 summarizes the

results of the model.

Industrial and maintenance workers are currently employed and present at New
England Plastics Corporation. The worker population at this business is
likely to remain indoors most of the day. There is an open area behind the
building and it is assumed that during good weather, individuals could play
basketball and eat lunch and be outdoors for one hour each day. Thus, these
individuals could be exposed to contaminated soil via dermal absorption from
or incidental ingestion of contaminated soil. It is assumed that for the
average case scenario, an individual will be outdoors three days a week for
four months or 48 days per year for 10 years. For the plausible maximum
exposure scenario, an individual would be outside for five days each week for
five months or 100 days per year for 20 years of employment. The soil

concentrations an individual could be exposed to are summarized in Table 3-5.

In addition to exposure via direct contact with contaminated soils, the worker
population may inhale volatile organics velcased from the soil. Cadmium and
lead are not considered in this pathway since they are rot volatile chemicals.
The volatilization of chemicals from the soil is dependent upon soil
conditions and the physicochemical properties of the compound. Highly organic
soils retard diffusion and mass transport because the soil particles can act
to sorb the organic compounds to them. This is true for compounds with high
Koes such as bis(2-ethylhexyvl)phthalate as well as the more volatile compounds
such as tetrachloroethene, for example (Urano and Murata 1985). Highly porous
and dry soils have a higher diffusion rate because there are more air spaces
for the organic compounds to move tﬁrough. A mathematical model (Karimi 1987)
summarized in Appendix C was used to calculate the emission rate due to soil
volatilization of organic contaminants in the New England Plastics Corporation
property soils. Table 3-6 summarizes the results of the model. Although the
area of contaminated soil is not vegetated, the generation of large quantities

of fugitive dust is assumed to be improbable since the area is so small.



TABLE 2-4

CONCENTRATION OF CHEMICALS OF POTENTIAL CONCERN IN PROCESS WATER AND
INDOOR AIR AT NEW ENGLAND PLASTICS CORPORATION

Water Concentration
(ug/liter)

Geometric

Air Concentration (mg/m3)

Compound Mean Maximum Average Maximum
trans-1,2-Dichloroethene NA 9 - - 2.19x10°%
Tetrachloroethene 35.3 270 6.75x107% 5.16x1073
1,1,1-Trichloroethane 5.03 17 1.08x1074 3. 64x107%
Trichloroethene 12.2 52 2.58x10°% 1.10x10°3

NA = Not Applicable; geometric mean not calculated when only one positive

detection.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating

decimal places,

(i.e., the magnitude of the number).

A negative exponent

indicates that the decimal should be moved the specified number of places

to the left (i.e.

2.4E-03

0.0024).



TABLE 3-5

CONCENTRATION OF CHEMICALS OF POTENTIAL CONCERN
NEW ENGLAND PLASTICS CORPORATION PROPERTY SOILS

COMPOUND CONCENTRATION (ug/kg)
GEOMETRIC MEAN MAXIMUM

Acetone NA 120,000
Bis(2-ethylhexyl)phthalate 19,300 4,400,000
Cadmium 2,320 17,000
Lead 52.600 289,000
Methylene chloride 50.3 9400
Tetrachloroethene 361 1,200,000
1,1,1-Trichloroethane 19.4 13,000
Trichloroethene 56.6 110,000




TABLE 3-6

AIR CONCENTRATIONS RESULTING FROM VOLATILIZATION FRO: SOIL
AT THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

. . 3
Air Concentration (mg/m~)

Compound Average Maximum
-6

Acetone NA 3.12x10

) -14 -11
Bis(2-ethylhexyl)phthalate 4.61x10 1.07x10
Methvlene Chloride 1.73x107°8 3.23x10°°
Tetrachloroethene 2.28%10°° 7 62%107°
1,1,1-Trichloroethane 3.86%10"° 2 59x10°
Trichloroethene 4.A0X10_9 8.55x10-6
NA = Not applicable; mean not calculated with only one positive detection.

NOTE:

Scientific notation (such as 2E-06) is a shorthand way of indicating
decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified number
of places to the left (i.e., 2.4E-03 = 0.0024).

[WS)
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2.2.2 PROPERTY UNDER FUTURE-USE CONDITIONS

In the absence of institutional controls limiting access of future uses of the
New England Plastics property, there are additional exposure pathways that
must be evaluated. It is possible that in the future, the existing facilities
will be expanded or redeveloped. Future land use invelving excavations for
utilities or construction would create the potential for workers to be exposed
to contaminated soils through dermal contact and subsequent incidental
ingestion as well as through inhalation. This type of exposure would be short-
term compared with the exposure scenario developed for industrial workers

under current-use conditions. Therefore, this scenario will not be

quantified.

It is also possible that in the future, this property will be developed for
residential purposes. Should this occur, the potential exists for residents
living on the property to be exposed to contaminated soils during outdoor
activities. Exposure is assumed to occur via direct contact with contaminated
soils with subsequent ingestion and dermal absorption of chemicals. The
exposure point concentration is assumed to be the same as that presented in
Table 3-5. This is a conservative assumption because the organic chemicals of
potential concern are likely to volatilize over time, thereby reducing their
soil concentration. Because these exposures are assumed to occur over a
lifetime, time-weighted averages for the amount of soil ingested per exposure
event, the dermal soil contact rate, and an individual's body weight were
calculated and used to quantitatively evaluate exposure of onsite residents

over a lifetime.

While an individual resident is outdoors, exposure to volatile organics may
occur. This exposure scenario provides a conservative estimate of exposure
because 1t assumes that the concentrations of the chemicals of potential
concern in soil remain constant over time. In reality, these concentrations
will decrease over time. The individual inhalation rate is averaged over a
lifetime, as in the direct contact with soil exposure scenario, to account for
age variations. The air concentrations derived under the current-use scenario

(Table 3-6) are assumed to apply here. It should be noted that this scenario
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does not consider inhalation exposure of volatiles which could migrate from
outdoors into the home. Thus, in terms of total exposure, this scenario may

underestimate exposure and risk.

It is also possible that in the future a well to be used for drinking water
purposes will be installed at the New England Plastics property. Thus,
another exposure scenario would involve the ingestion of groundwater. Should
this water be used in a residential setting, exposures could occur via
inhalation and dermal contact from bathing or showering, washing clothes,
cooking, washing dishes, and any other household activities which involve the
use of water. In this endangerment assessment, exposure via ingestion and
dermal contact inhalation while showering will be evaluated. The groundwater

concentrations an individual might be exposed to are summarized in Table 3-7.

The groundwater concentrations of the chemicals of potential concern
summarized in Table 3-7 were used to estimate the concentrations that might be
expected to occur while showering. Using a theoretical exposure model,
outlined in Appendix C, Section C.2, (Foster and Chrostowski 1986, 1987)., the
transfer of volatile organic compounds from shower droplets into the air and
their subsequent inhalation were estimated. Based on this exposure model. the
potential inhalation exposures to the groundwater contaminants which could
volatilize were quantified. The model does not estimate dermal absorption of
contaminants while showering. However, given the exposure scenario and the
physical and chemical properties of the organic compounds considered in this
assessment, dermal absorption is likely to result in minimal exposure as
compared to exposure via inhalation. The model estimates the intake level (in
mg/day), rather than the ambient air concentrations that might be expected
while showering. These values are presented in Table 3-8 for the geometric

mean and maximum concentrations of the contaminants in groundwater.

3.3 RISK ASSESSMENT

According to guidelines for preparing risk assessments as part of the RI/FS

process (EPA 1986a), the potential adverse effects on human health should



CONCENTRATION OF CHEMICALS OF POTENTIAL CONCERN

TABLE

o
[

NEW ENGLAND PLASTICS CORPORATION PROPERTY GROUNDWATER

COMPOUND

CONCENTRATION (ug/liter)

GEOMETRIC MEAN MAXIMUM
trans-1,2-Dichloroethene 3.2 11.0
Tetrachloroethene 49 .4 330
1,1,1-Trichloroethane 6.9 26.0
Trichloroethene 19.6 59.0

14



TABLE 3-8

INTAKE OF CHEMICALS OF POTENTIAL CONCERN RELEASED TO THE AIR WHILE SHOWERING
WITH NEW ENGLAND PLASTICS CORPORATION PROPERTY GROUNDWATER

INTAKE (mg/kg/day)

COMPOUND GEOMETRIC MEAN MAXIMUM
trans-1,2-Dichloroethene 8.95x10'5 3.08x10°%4
Tetrachloroethene 1.15x10°3 7.68x10°3
1,1,1-Trichloroethane 1.75:107% 6.59:»;10'A
Trichloroethene 4.93x107% 1.48x10°3

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating
decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified number
of places to the left (i.e., 2.4E-03 = 0.0024).
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first be assessed where possible by comparing chemical concentrations found in
environmental media at or near the site with applicable or relevant and
appropriate requirements (ARARs) or other guidance that has been developed for
the protection of human health or the environment. If ARARs are not available
for all chemicals and exposures considered, quantitative risk estimates must
be developed in addition to the comparison to ARARs. This section will
present a comparison of exposure point concentrations to the applicable or
relevant and appropriate requirements (ARARs) as well as a quantitative risk

assessment.

3.3.1 COMPARISON TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND
OTHER CRITERIA

In this section, the concentrations of chemicals of potential concern in
groundwater at the New England Plastics property are compared to ARARs. Table
3-9 presents this comparison, and as can be seen from the table, the geometric
mean and maximum concentrations of trichloroethene exceed its MCL. The
geometric mean concentration of 1,1,1-trichlorocthane is below its MCL while

the maximum is equal to the MCL.

The geomelric mean and maximum concentrations of tetrachloroethene exceed its
Massachusetts drinking water standard. The geometric mean and maximum
concentrations of trans-1.2-dichloroethene are below the Massachusetts

drinking water standard. There are no ARARs for soil.
3.3.2 QUANTITATIVE RISK CHARACTERIZATION

To quantitatively assess the risks to human health associated with the future-
use exposure scenarios considered in this assessment, the concentrations of
chemicals in rvelevant envivonmental media (exposure point concentrations)
presented in Section 3.2 are converted to chronic daily intakes (CDIs). CDIs
are the amount of a substance taken into the hody per unit body weight per
unit time, expressed in units of mg/kg/day. A CDI is averaged over a lifetime

for carcinogens (EPA 1986b) and over the exposure period for noncarcinogens
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TABLE 3-9

COMPARISON OF CHEMICALS OF POTENTIAL CONCERN IN THE GROUNDWATER AT
THE NEW ENGLAND PLASTICS CORPORATION PROPERTY WITH ARARS AND GUIDANCE LEVELS

(mg/liter)

Concentration

--------------------- ARAR

Geometric Maximum ----- Massachusetts
Compound Mean MCL Drinking Water Standard
trans-1,2-Dichloroethene 0.0032 0.0Mm -- 0.07 (a
Tetrachloroethene 0.0494 0.33 -- 0.005
1,1,1-Trichloroethane 0.0069 0.026 0.20 0.20
Trichloroethene 0.0196 0.059 0.005 0.005

(a) Proposed.
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(EPA 1986c). Section 1.4.4 summarized the methodology that will be used in

this section.

In this section of the risk assessment, the intakes of chemicals of potential
concern by potentially exposed populations are first calculated. To determine
these intakes, assumptions are made concerning chemical concentrations,
exposed populations, and exposure conditions such as frequency and duration of
exposure. For each exposure scenario evaluated, two exposure cases--an
average case and plausible maximum case--are considered. For the average
exposure case, geometric mean concentrations are used together with what are
considered to be the most likely (although conservative) exposure conditions.
For the plausible maximum case, the highest measured concentrations are used
together with high estimates of the range of potential exposure parameters
relating to the frequency/duration of exposure and quantity of contaminated
media contacted. It should be noted that the exposure scenarios assumed for
the plausible maximum case, while considered possible, are likely to apply, if

at all, to only a very small segment of the potentially exposed populations.

Chronic daily intakes, excess lifetime cancer risks, and CDI:RfD ratios for
the site-related chemicals considered in this assecssment, as well as the
assumptions and procedures used to calculate these values, are shown below for

each scenario evaluated.

3.3.2.1 Property Under Current-Use Conditions

Inhalation of Volatiles Released During Process Related Activities. Three

process wells are used at New England Plastics Corporation. The groundwater
from these wells flows through troughs in the facility. Indoor air

concentrations were derived in Section 3.2.1 assuming that the concentrations
emittoed from the large trough were the same as those emitted from the others.

This may tend to over estimate exposure since the other troughs are smaller.

The assumptions used in the evaluation are summarized in Table 3-10. It is
assumed that an individual works in the facility eight hours a day, five days

each week. for 50 weeks a vear. The individual works at this facility for 10
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TABLE 3-10

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR INDOOR AIR EXPOSURE BY WORKERS
AT THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

Parameters

Average Exposure

Plausible
Maximum Exposure

Frequency of Exposure

Duration of Exposure
Average Weight
Inhalation Rate

Average Lifetime

8 hr/day for
50 weeks/yr

10 yr
70 kg
2.6 m3/hr

70 yr

8 hr/day for
50 weeks/yr

20 yr
70 kg
2.6 m3/hr

70 yr




years and 20 vears under average and plausible maximum exposure scenarios,
respectively. Using these assumptions, chronic dailv intake (CDI) estimates
for inhalation of volatiles by workers at the facility can be calculated. The
formulae used are presented in Section C.4 of Appendix C of this endangerment
assessment. Table 3-11 presents the average and plausible maximum CDIs and
the potential carcinogenic and noncarcinogenic risks associated with these

exposures.,

The upper bound lifetime excess cancer risks associated with chemicals
exhibiting potential carcinogenic effects are 1x1077 (i.e., one in ten
million) and 1x10°6 (i.e., one in one million) for the average and plausible
maximun exposure cases, respectively. Exposure to the chemicals exhibiting
noncarcinogenic effects appears to represent a low probability of adverse
health effects based on the conditions of both average and plausible maximum

exposure, since the hazard indices are less than one.

Direct contact with contaminated soil - current workers. Under current-use

conditions, industrial workers employed at the New England Plastics
Corporation property could be exposed to contaminated soils. Direct contact
with the contaminated soil could lead to dermal contact and absorption of
contaminants through the skin, as well as inadvertent ingestion of the

compounds .

Table 3-12 presents the assumptions used in assessing exposure via these
pathways. These assumptions were based on the exposure pathway analysis
presented in Section 3.2 and the best currently available information. EPA
standard assumptions for average lifetime (70 years) and adult body weight (70

kg) were used (EPA 1985c).

Average and plausible maximum incidental ingestion rates for the workers are
25 and 100 mg/day. The derivation of these rates is discussed in Appendix C,

and was based primarily on the work of Lagoy (1987).

Values of 400 mg/day and 990 mg/day are used as the average and plausible

maximum estimates of soil contact rates for dermal exposure. These values are
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TABLE 3-11

EXPOSURE AND RISKS ASSOCIATED WITH THE INHALATION OF VOLATILE ORGANIC COMPOUNDS RELEASED
DURING INDUSTRIAL PROCESSES AT THE NEW ENGLAND PLASTICS CORPORATION

A. POTENTIAL CARCINOGENIC RISKS

CONCENTRATION IN AIR

CHRONIC DAILY INTAKE
70-kg ADULT PRORATED

OVER A 70-YEAR LIFETIME

LIFETIME UPPER BOUND

(mg/m3) (mg/kg/d) EXCESS CANCER RISK
------------------------------------------ POTENCY
GEOMETRIC MAX I MUM AVERAGE PLAUSIBLE fACTOR AVERAGE PLAUSIBLE

COMPOUND MEAN MAX TMUM (mg/kg/d)-1 MAXTMUM
Tetrachloroethene &6.75€-04 5.16E-03 1.96E-05 3.00E-04 3.30€-03 6.5€-08 9.9e-07
Trichloroethene 2.58E-04 1.10E-03 7.51€-06 6.40E-05 4 .60E-03 3.5e-08 2.9e-07
TOTAL 1e-07 1E-06

B. POTENTIAL NONCARCINOGENIC RISKS (a)

CONCENTRATION IN AIR

CHRONIC DAILY INTAKE
(COI), 70-kg ADULT

RATIO OF CDI:RfD

(mg/m3) (mg/kg/d)

------------------------------------------ REFERENCE DOSE ~-=--=----------n-v-n-
GEOMETRIC MAX IMUM AVERAGE PLAUSIBLE RfD AVERAGE PLAUSIBLE

COMPOUND MEAN MAXIMUM (mg/kg/d) MAX TMUM
trans-1,2-Dichloroethene NA 2.19e-04 -- 4 . 46E-05 1.00€-02 -- 4 46E-03
Tetrachloroethene 6.75E-04 5.16E-03 1.37€-04 1.05e-03 2.00E-02 6.87E-03 5.25€-02
1,1,1-Trichloroethane 1.08E-04 3.64E-04 2.19E-05 7.40E-05 3.00E-01 7.30E-05 2.47E-04
HAZARD INDEX <1 (0.007) <1 (0.06)

(a) Noncarcinogens and potential carcinogens with RfDs wree evaluated for noncarcinogenic risk.

NA = Not applicable; geometric mean not calculated with only one positive detection.

NOTE:

specified number of places to the left (i.e., 2.4E-03 = 0.0024).
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TABLE 3-12

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT CONTACT BY WORKERS
WITH SOIL AT THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

Parameters

Average FEuposure

Plausible

aximum Exposure

Frequency of Exposure
Duration of Exposure
Average Weight

Incidental Ingestion Rate

Percent of Phthalates Absorbed
from Ingested Soils

Percent Other Organic Compounds
Absorbed from Ingested Soil

Soil Contact Rate

Percent Phthalates Absorbed
Dermally from Skin

Percent Other Organic Compounds
Absorbed Dermally from Skin

Average Lifetime

48 days
10 yr
70 kg

25 myg/davs

15%

100%

400 mg/day

0.3%

1%

70 years

100 days
20 yr
70 kg

100 mg/days

45%

100z

990 mg/day

(W)
a0

10%

70 vears




contact rates for each exposure event and are based on a consideration of
contact rates in mg soil/cm2 skin (0.5-1.5 mg/cmz) from Schaum (1984), surface
area of parts of the body that are likely to be in contact with soil (e.g.,
approximately 840 em? for the palms of the hands and 1,140 cm? for the
forearms) from Anderson et al. (1985), and of certain subjective factors.
Although these are reasonable values they have not been validated and are thus

a source of uncertainty in the risk calculation.

The derivation of the absorption factors are summarized in Appendix C, Section
C.3. These factors are based upon the likelihood that the chemicals will be
adsorbed onto the soil (e.g., phthalate esters) and hence, be less

biocavailable than these same chemicals in drinking water. for example.

Using these assumptions, chronic daily intake (CDI) estimates for incidental
soil ingestion and dermal absorption of chemical contaminants can be
calculated. The formulae used are presented in Appendix C, Section C.3, of
this endangerment assessment. The total CDI associated with direct contact
with soils is the sum of the CDIs from incidental ingestion and dermal
absorption. Table 3-13 presents the average and plausible maximum CDIs, as
well as the potential carcinogenic and noncarcinogenic risks associated with

these exposures.

The upper bound lifetime excess cancer risks associated with chemicals

exhibiting potential carcinogenic effects are 7x10°8 (i.e., seven in one
hundred million) for the average exposure case and 4x10°° (i.e., four in omne
hundred thousand) for the plausible maximum exposure case. Exposure to the

chemicals exhibiting noncarcinogenic effects appears to present a low
probability of adverse health effects based on the conditions of both average

and plausible maximum exposure, as the hazard indices are both less than one.

Inhalation of volatiles released from contaminated soil - current workers.

Industrial workers at the New England Plastics Corporation property who eat
lunch outside or play basketball may be exposed via inhalation to volatile

organics released from the soil.
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The assumptions used to assess exposure via this pathway are summarized in
Table 3-14. The frequency and duration of exposure are those developed under
the divect contact scenarioc. EPA standard assumptions for average lifetime
(70 years), adult body weight (70 kg) and average adult breathing rate for

moderate activity were used (EPA 1985c¢c).

Table 2-15 presents the average and plausible maximum CDIs and potential
carcinogenic and noncarcinogenic risks assoclated with these exposures. The
upperbound lifetime excess cancer risks associated with chemicals exhibiting
potential carcinogenic effects are l’;xlO’13 (i.e., three in ten trillion) and
1x10°° (i.e., one in one billion) for the average and plausible maximum
exposure cases, respectively. Exposure to the chemicals exhibiting
noncarcinogenic effects appears to present a low probability of adverse health
effects based on the condition of both average and plausible maximum

exposures, since the hazard indices are both less than one.

3.3.2.2 Propertv Under Future-Use Conditions

In the absence of institutional controls limiting access of future uses of the
New England Plastics propertv, there are additional c¢xposure pathwavs that
must be evaluated. It is possible that in the future, construction activities
or excavations for utilities would create the potential for workers to be
exposed to contaminated soils through dermal contact and subsequent incidental
ingestion as well as through inhalation. This type of exposure would be short
term compared with either the scenario developed in Section 3.3.2.1 for
current industrial workers or the scenario developed below for future
residents, and thus this short term exposure scenario will not be quantified.

4

Direct contact with contaminated soil - future residents. If the New England

Plastics Corporation propertv were redeveloped for residential purposes. the
potential exists for residents living on the property to be exposed to
contaminated soils during outdoor activities. Table 3-16 summarizes the
average and plausible maximum exposure assumptions used in this evaluation.
These assumptions are derived from the same sources as mentioned above for the

current-use direct contact scenario, but differ in that they are average
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TABLE 3-14

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR OUTDOOR INHALATION EXPOSURE
NEW ENGLAND PLASTICS CORPORATION PROPERTY

OF INDUSTRIAL WORKERS AT THE

Parameters

Average Exposure

Plausible
Maximum Exposure

Frequency of Exposure
Duration of Exposure
Length of Employment
Inhalation Rate
Average Body Weight

Average Lifetime

1l hr/d
48 d/yr
10 yr

2.6 m3/hr
70 kg

70 yr

1 hr/d
100 d/yr
20 yr

2.6 m>/hr
70 kg

70 yr
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TABLE 3-15

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF CONTAMINANTS RELEASED FROM SURFACE SOILS
BY WORKERS AT THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC RISKS

CONCENTRATION IN AIR

CHRONIC DAILY INTAKE
70-kg ADULT PRORATED

(mg/m3) OVER A 70-YEAR LIFETIME LIFETIME UPPER BOUND
--------------------- (mg/kg/d) EXCESS CANCER RISK
— s POTENCY ------essomseooanoo
GEOMETRIC  MAXIMUM PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAXTMUM
Bis(2-ethylhexyl)phthalate 4.61E-14 1.07e-11 3.47E-17 3.34E-14 8.40E-03 2.9€-19 2.8E-16
Methylene chloride 1.73e-08 3.23E-06 1.30E-11 1.01E-08 1.40E-02 1.86-13 1.4E-10
— Tetrachloroethene 2.28E-08 7.62E-05 1.72e-11 2.386-07 3.30E-03 5.7E-14 7.9E-10
Trichloroethene 4 .40E-09 8.55E-06 3.31€E-12 2.68E-08 4.60E-03 1.5E-14 1.2E-10
_ TOTAL 3E-13 1E-09
B. POTENTIAL NONCARCINOGENIC RISKS (a)}
-~ CONCENTRATION IN AIR CHRONIC DAILY INTAKE
(mg/m3) (CDI), 70-kg ADULT RATIO OF CDI:RfD
--------------------- (mg/kg/d)
—_— e REFERENCE DOSE ----------------------
GEOMETRIC ~ MAXIMUM PLAUSIBLE RfD PLAUSISBLE
COMPOUND MEAN . AVERAGE MAX [MUM (mg/kg/d) AVERAGE MAXIMUM
Acetone NA 3.12E-06 NA 3.42e-08 3.00E+00 NA 1.14E-08
Bis(2-ethylhexyl)phthalate 4.61E-14 1.07e-11 2.43E-16 1.17€-13 2.00E-02 1.21E-14 5.85E-12
— Methylene chloride 1.73e-08 3.23e-06 9.10e-11 3.54E-08 6.00E-02 1.52E-09 5.90e-07
Tetrachloroethene 2.28e-08 7.62E-05 1.20E-10 8.35€-07 2.00E-02 6.01E-09 4.17€-05
1,1,1-Trichloroethene 3.86E£-09 2.59€-06 2.03e-11 2.84E-08 3.00E-01 6.77E-11 9.45E-08
HAZARD INDEX <1 (8E-09) <1 (4E-05)

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

TNA = Not applicable; mean not calculated with only one positive detection.

NOTE: Scientific notation (such as 2£-06) is a shorthand way of indicating decimal places,
(i.e., the magnitude of the number). A negative exponent indicates that the decimal should

be moved the specified number of places to the left (i.e.

2.4E-03 = 0.0024).
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ASSUMPTIONS FOR USE
SOIL AT THE NEW

TABLE 2-16

IN RISK ASSESSMENT FOR DIRECT CONTACT BY FUTURE
ENGLAND PLASTICS CORPORATION PROPERTY

Parameters

Average Exposure

Plausible

Maximum Exposure

Frequency of Exposure

Duration of Exposure

Average Weight

Incidental Ingestion Rate?

Percent Phthalates Absorbed
from Ingested Soils

Percent Other Organic Compounds
Absorbed from Ingested Soils

Soil Contact Rate?

Percent Phthalates Absorbed
Dermally from Skin

Percent Other Organic Compounds
Absorbed Dermally from Skin

Average Lifetime

100 d/yr
70 yr
70 kg

54 mg/d

15%

100%

0.79 g/d

1%

70 years

168 d/yr
70 yr
70 kg

145 mg/d

45%

100

5.4 g/d

10%

70 years

4 Based on a lifetime

(8]
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lifetime exposures. Time-weighted averages for the amount of soil ingested
per exposure event and the dermal soil contact rate were calculated and used

to quantitatively evaluate exposure of onsite residents over a lifetime.

Using these assumptions, chronic daily intake (CDI) estimates for incidental
soil ingestion and dermal absorption of chemical contaminants can be
calculated. The formulae used are presented in Appendix C of this
endangerment assessment. The total CDI associated with direct contact with
soils is the sum of the CDIs from incidental ingestion and dermal absorption.
Table 3-17 presents the average and plausible maximum CDIs, as well as the
potential carcinogenic and noncarcinogenic risks associated with these

exposures.

The upper bound lifetime excess cancer risks associated with chemicals

exhibiting potential carcinogenic effects are 1x10°8 (i.e., one in one hundred
million) for the average exposure case and SXIO'4 (i.e., eight in ten
thousand) for the plausible maximum exposure case. Under the conditions of

the average casc, exposure to the chemicals of potential concern exhibiting
noncarcinogenic effects appear to present a low probability since the ratios
of the CDI:RfD are below one and the hazard irndex is below one. However,

under the plausible maximum scenario, the hazard index exceeds one primarily

because of exposure to bis(2-ethylhexyl)phthalate. A hazard index greater

than one suggests that exposure may be associated with adverse health effects.

Inhalation of volatiles - future residents. In addition to direct contact

with contaminated soil, residents could be exposed to chemicals volatilizing
from soil while they are out of doors. Table 3-18 summarizes the average and
plausible maximum exposure assumptions used in this evaluation. A time-
welghted average inhalation rate for moderate activity (EPA 1985c¢) was used to
evaluate exposure. It should be noted that this scenario does not consider
inhalation exposure of volatiles which could migrate from outdoors into the
home. Thus, in terms of total exposure, this scenario may underestimate

exposure and risk.
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TABLE 3-18

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR OUTDOOR INHALATION EXPOSURE
BY FUTURE RESIDENTS AT THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

Plausible
Parameters Average Exposure Maximum Exposure
Frequency of Exposure 1 hr/day 3 hr/day
Duration of Exposure 100 d/yr 168 d/yr
Inhalation Rate? 2.1 m3/hr 2.1 m3/hr
Average Weight 70 kg 70 kg
Average Lifetime 70 yr 70 yr

4 Based on a lifetime average.



The average and plausible maximum CDIs and potential risks associated with
exposure via this pathway are summarized in Teble 3-19. The potential
upperbound excess lifetime cancer risk is 3x10'12 (i.e., three in one
trillion) for average exposure conditions and 1x10'8 (i.e., one in one hundred
million) for plausible maximum exposure conditions. Exposure to the
noncarcinogenic compounds appears to represent a low probability of adverse

health effects bhased on the conditions of both average and plausible maximum

exposure, since the hazard indices are less than one.

Ingestion of groundwater - future residents. Under this future-use scenario,

it is assumed that there are no future remedial actions and institutional
actions limiting access to the use of the groundwater. Hence. individuals
could be exposed to groundwater contaminants by direct ingestion of tap water.
The average individual is assumed to weigh 70 kg and drink 2 liters of water
each day for 70 years (an average lifetime). Based on these assumptions, and
the existing chemical concentrations in the groundwater, chronic daily intakes
were derived and are prescented in Table 2-20. The risks associated with these
intake levels are also presented for chemicals potentially exhibiting

carcinogenic and noncarcinogenic effects.

The upper bound lifetime excess cancer risks associated with ingestion are
8x10°° (i.e., eight in one hundred thousand) and 551074 (i.e., five in ten
thousand) for the average and plausible maximum cases, respectively. The
hazard index for the average exposure scenario is less than one indicating a
low probability of adverse health effects. Under the plausible maximum
exposure scenario, the CDI:RfD ratios for the individual chemicals of

potential concern and the hazard index are all below one.

Inhalation of contaminants while showering. In addition to ingestion of’
groundwater, inhalation of volatilized contaminants can occur while using the
water for nonconsumptive uses. Exposure to individuals while showering 1is
quantified here. The shower model of Foster and Chrostowski (1987), discussed
in Appendix C, Section C.2, was used to quantifv exposure via this pathway.
The potential health risks associated with the estimated inhalation exposures

while showering are presented in Table 3-21. It should be noted that while
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EXPOSURES AND RISKS ASSCCIATED WITH INHALATION

TABLE 3-19

BY RESIDENTS AT THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC RISKS

CF CONTAMINANTS RELEASED FROM SURFACE SOILS

CONCENTRATION IN AIR

CHRONIC DAILY INTAKE
70-kg ADULT PRORATED

(mg/m3} OVER A 70-YEAR LIFETIME LIFETIME UPPER BOUND
--------------------- (mg/kg/d) EXCESS CANCER RISK
------------------------- POTENCY R R
GEOMETRIC MAXTMUM PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX ITMUM (mg/kg/d)-1 AVERAGE MAXIMUM
Bis(2-ethylhexyl)phthalate 4.61E-14 1.07e-11 3.80E-16 4. LLE-13 8.40E-03 3.2E-18 3.7€-15
Methylene chloride 1.73E-08 3.23E-06 1.43E-10 1.34E-07 1.40€E-02 2.0E-12 1.9€-09
—Tetrachloroethene 2.28E-08 7.62E-05 1.88E-10 3.16E-06 3.30E-03 6.2E-13 1.0E-08
Trichloroethene 4 .40E-09 8.55E-06 3.63E-11 3.55€-07 4 .60E-03 1.76-13 1.6E-09
TOTAL 3E-12 1E-08
POTENTIAL NONCARCINOGENIC RISKS (a)
~- CONCENTRATION IN AIR CHRONIC DAILY INTAKE
(mg/m3) (CD1), 70-kg ADULT RATIO OF CDI:RfD
--------------------- (mg/kg/d)
X L DR R R EEEE R REFERENCE DOSE --------=-rm-smemnomn-
GEOMETRIC  MAXIMUM PLAUSIBLE RfD PLAUSIBLE
COMPOUND MEAN AVERAGE MAX IMUM (mg/ka/d)  AVERAGE MAX IMUM
Acetone NA 3.12E-D6 NA 1.30E-07 3.00E+00 NA 4.32E-08
Bis(2-ethylhexyl)phthalate 4.61E~14 1.07E-11 3.80E-16 4 LLE-13 2.00E-02 1.90E-14 2.22E-11
—HMethylene chloride 1.73E-08 3.23E-06 1.43E-10 1.34E-07 6.00E-02 2.38E-09 2.24E-06
Tetrachloroethene 2.28E-08 7.62€-05 1.88€-10 3.16E-06 2.00E-02 9.42E-09 1.58E-04
1,1,1-Trichloroethane 3.86E-09 2.59E-06 3.18€-11 1.08E-07 3.00E-01 1.06E-10 3.58€-C7
HAZARD INDEX <1 (1€-08) <1 (2E-04)

{a) Noncarcinogens and potential carcinogens with RfDs were evaluated for

“NA = Not applicable; mean not calculated with onty one positive detection.

NOTE :

.

Scientific notation (such as 2E-06) is a shorthand way of indicating decimal ptaces,
~<i.e., the magnitude of the number). A negative exponent indicates that the decimal should

be moved the specified number of places to the left (i.e., 2.4E-03 = 0.0024).

noncarcinogenic risk.



EXPOSURES

TABLE 3-20

AND RISKS ASSOCIATED WITH INGESTION OF GROUNDWATER AT NEW ENGLAND PLASTICS PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK

GEOMETRIC MAX IMUM PLAUSIBLE POTENCY FACTOR PLAUSIBLE

COMPOUND MEAN AVERAGE MAXIMUM (mg/kg/d)-1 AVERAGE MAX [MUM
Tetrachloroethene 49.4 330 1.41€E-03 9.43E-03 5.10E-02 7.2E-05 4 .8E-04
Trichloroethene 19.6 59.0 5.60E-04 1.69€-03 1.10E-02 6.2E-06 1.9E-05
TOTAL -- -- -- -- -- 8E-05 SE-04

B. NONCARCINOGENIC EFFECTS

CONCENTRATION (ug/L)

CHRONIC DAILY INTAKE
(C0I) (mg/kg/d)

REFERENCE DOSE

RATIO OF CDI:RfD

GEOMETRIC MAX TMUM PLAUSIBLE (RfD) PLAUSIBLE
COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX ITMUM
o~
trans-1,2-Dichloroethene 3.2 11 9.14E-05 3.14E-D4 1.00E-02 9.1E-03 3.1E-02
Tetrachtoroethene 49.4 . 330 1.41E-03 9.43£-03 2.00€E-02 7.1E-02 4.78-01
1 1,1-Trichloroethane 6.9 26 1.97-04 7.43E-04 9.00E-02 2.2E-03 8.3E-03

HAZARD INDEX

<1 (0.08) <1 (0.5

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

—NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the magnitude of the number).

be moved the specified number of places to the left (i.e., 2.4E-03 = 0.0024).

A negative exponent indicates that the decimal should



TABLE 3-21

EXPOSURES AND RISKS ASSOCIATED WiTH INHALATION OF VAPORS WHILE SHOWERING
WITH GROUNDWATER FROM THE NEW ENGLAND PLASTICS CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

(mg/kg/d) EXCESS CANCER RISK

PLAUSIBLE POTENCY FACTOR PLAUSIBLE

COMPOUND AVERAGE MAXTMUM (mg/kg/d)-1 AVERAGE MAX IMUM
Tetrachloroethene 1.156-03 7.68E-03 3.30E-03 3.86-06 2.5€e-05
Trichloroethene 4.93E-04 1.48E-03 4.60E-03 2.3€-06 6.8E-06
TOTAL -- -- -- 6E-06 3E-05

B. NONCARCINOGENIC EFFECTS (a)

CHRONIC DAILY INTAKE
(CDI) (mg/kg/d)

REFERENCE DOSE

RATIO OF CDI:RfD

PLAUSIBLE (RfD) PLAUSIBLE
COMPOUND AVERAGE MAXIMUM (mg/kg/d) AVERAGE MAXIMUM
trans-1,2-Dichloroethene 8.95E-05 3.08E-D4 1.00E-02 8.9E-03 3.1E-02
Tetrachloroethene 1.15€-03 7.68E-03 2.00€E-02 5.7e-02 3.8e-01
1,1,1-Trichloroethane 1.75€-04 6.59E-04 3.00E-01 5.8E-04 2.2E-03

HAZARD INDEX

<1 (0.07) <1 (0.4)

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the magnitude of the number).

A negative exponent indicates that the decimal should

be moved the specified number of places to the left (i.e., 2.4E-03 = 0.0024).

e
w
wn



the chronic daily intake for exposure to volatile organic contaminants in
groundwater via ingestion and inhalation are comparable, as expected from the
literature (Foster and Chrostowski 1987, McKone 1987, EPA 1984i), the risks
from this exposure will vary due to differences in the oral and inhalation

potency factors.

The cxcess lifetime upper bound cancer risks associated with the average and
plausible maximum cases were 6x10'6 (i.e., six in one million) and 3.\:10'5
(i.e., three in one hundred thousand), respectively. For chemicals exhibiting
noncarcinogenic effects, the individual CDI:RfD ratiocs for each compound under
both average and plausible maximum conditions were below one as was the

corresponding hazard index.
3.3.3 MULTIMEDIA EXPOSURES

Exposure via one of the pathways discussed above for the future-use scenarios
does not preclude exposures via other pathwayvs. For example, residents of the
area may be exposed to contaminated soil and contaminated tap water. Exposure
by one route generally dominates the exposure and risk calculations, and by
adding exposures from other routes is unlikely to have a substantial effect on
risks. For example, under the average future-use scenario, the upper bound
excess lifetime cancer risk associated with direct contact with soil is

2%10°% and inhalation of volatiles released from soil is 2x10°10. The upper
bound lifetime cancer risk associated with the inhalation of vapors released
while showering is 6x10‘6, and that associated with the ingestion of
groundwater is 4x10°%. The sum of these three values is approximately equal
to the risk value associated with ingestion of groundwater alone. Therefore,
in this situation, the quantitative risk is dominated by only one type of

exposure and it may be concluded that groundwater is the medium of most

concern from the human health standpoint.

3.4 SUMMARY OF NEW ENGIAND PLASTICS CORPORATION PROPERTY EVALUATION

This section of the Endangerment Assessment for the New England Plastics

Corporation property is a baseline assessment, which evaluates potential
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impacts to human health in the absence of further remedial actions under both
current- and future-use scenarios. Chemicals of potential concern were
selected based on the sampling data of the environmental media and
consideration of toxicity. Soil chemicals of potential concern were acetone,
bis(2-ethylhexyl)phthalate, cadmium, lead, methylene chloride,

tetrachloroethene, 1,1,1-trichloroethane, and trichloroethene. The

groundwater chemicals of potential concern were trans-1,2-dichlorcethene,

tetrachloroethene, 1,1,1-trichloroethane, and trichloroethene.

Under current land-use conditions at the New England Plastics Corporation
property, the principal exposure pathways by which human receptors could
potentially be exposed to site contaminants were direct contact of industrial
workers with surface soils, inhalation of volatiles released from soils, and
inhalation of volatiles released from the process water. Average and
plausible maximum exposure scenarios were developed for this pathway. The
exposure point concentrations of the chemicals of potential concern were
estimated for the potentially exposed population. Human health risks were
assessed based on these estimates of exposure and a quantitative description
of each compound’'s toxicity. The major conclusions can be summarized as

follows:

» Exposure of workers to volatiles released from the water used in the
production process could result in potential excess upper bound
lifetime cancer risks of 1x10°/ for the average exposure case and
2%x10°"° for the plausible maximum exposure case. Exposure to the
chemicals exhibiting noncarcinogenic effects appears to present a low
probability of adverse health effects based on the conditions of both
average and plausible maximum exposure, as the hazard indices are both
less than one.

s Exposure of workers to surface soil through dermal contact and
incidental ingestlon could result in potential excess upper bound
lifetime cancer risks of 7x10°8 for the average exposure case and
4x107° for the plausible maximum exposure case. Exposure to the
chemicals exhibiting noncarcinogenic effects appears to present a low
probahility of adverse health effects based on the conditions of both
average and plausible maximum exposure, as the hazard indices are both
less than one.

» Exposure of workers to volatiles released from contaminated soil could
result in potential upperbound lifetime excess cancer risks of 3x10°13
and 1x10"? for the average and plausible maximum exposure cases,
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respectively. The hazard indices are both less than one for the
average and plausible maximum cases.

The exposure scenavio described above would apply for future land-use
conditions as well. In addition, exposure pathways related to residential
soil exposure and to uses of the groundwater were considered. The groundwater
uses included ingestion of groundwater and inhalation of volatile organic
chemicals released while showering. Average and plausible maximum exposure

scenarios were developed. The conclusions are as follows:

» Exposure of residents to surface soil could result in upper bound
excess lifetime cancer risks of 1x10°8 for the average exposure case
and 8x10°% for the plausible maximum exposure case. Under the
conditions of the average case, the ratios of the CDI:RfD are below
one and the hazard index is below one. However, under the plausible
maximum scenario, the hazard index exceeds one.

» Inhalation of volatiles released from contaminated soil could result
in potential upperbound lifetime excess cancer risks of 310712 for
average exposure conditions and 1x10°8 for plausible maximum exposure
conditions. The hazard indices were less than one for both the
average and plausible maximum cases.

» Ingestion of groundwater could result in potential upper bound
lifetime eucess cancer risks of 8x1072 and 5x10°% for the average and
plausible maximum cases, respectively. The hazard indem was less than
1 for both the average and plausible maximum cases.

» Inhalation of volatiles released from the groundwater while showering
could result in 6x10°% and 3x10°° potential upper bound excess
lifetime cancer risk for the average and plausible maximum cases,
respectively. The hazard index was less than 1 for both the average
and plausible maximum cases.


http:r.verr.re

4.0 OLYMPIA NOMINEE TRUST COHMHPANY

The Olympia Nominee Trust Company property covers 21 acres of land in the
northern section of the Wells G & H site study area west of the W.R. Grace
Company property. This property was and still is used for transportation and
trucking operations. Diesel and gasoline fuels are stored in underground
tanks on the site. An underground gasolinc storage tank leak in the trucking
area and a pile of drums on the southwest portion of the site were identified.
The leaking gasoline storage tank was removed in 1986; the resulting
groundwater contamination is being investigated by the Commonwealth of
Massachusetts. Drums and some surrounding soil were investigated and removed
in both 1986 and 1987 under orders issued by the EPA.  The property is

presently being leased to United Truck Leasing Corporation.

4.1 CHEMICALS OF POTENTIAL CONCERN

The basis for the selection of chemicals of potential concern is outlined in
Appendix A of this document. Validated analvtical data collected during the
Ebasco supplementary remedial investigation and the methodology presented in
the Superfund Public Health Evaluation manual (EPA 1986a) were used to
evaluate the nature and extent of contamination and to select the chemicals
which pose the greatest threat to human health and the environment. The
Aberjona River and wetlands are adjacent to this property and some sampling
data are available. Discussion of these areas will be treated together in the
nonsource area section of this report (Section 7) and the ecological risk

assessment in Section 8.
4.1.1 SOIL

Soil sampling on the Olympia Nominee Trust property conducted as part of
removal operations in 1985 and 1986 revealed the presence of organic
compounds. Contaminated soil and drums were excavated and removed from the
site in 1986 and 1987. Soil samples collected during the supplemental RI

(Ebasco 1988a) will be used to select chemicals of potential concern since



these data reflect conditions at this property as they currently exist.

Figure 4-1 shows the sampling locations.

The surface soil sampling data (complete data tables are presented in Appendix
E) reveal that sampling point OL-S$S504 contained the most organic constituent
contamination. The polynuclear aromatic hydrocarbons (PAHs) detected at this
sampling location are summarized in Table 4-1 along with their concentrations.
Both the potentially carcinogenic and noncarcinogenic PAHs will be considered
in this assessment. The toxicity of carcinogenic PAHs is well established
whereas there is relatively little data on PAHs which show non-carcinogenic
effects. For example, naphthalene is the only non-carcinogenic PAH for which
EPA has derived an RfD. All of the noncarcinogenic PAHs will be evaluated
assuming that each has the same RfD as naphthalene. The potentially
carcinogenic and noncarcinogenic PAHs are summed separately to determine the
total concentration of each class present at this property. The geometric
mean concentration is the mean of the totals rather than the sum of the
geometric mean concentration of each PAH found in the soil. Thus, the total
geometric mean concentration in Table 4-1 will not equal the sum of the

individual PAHs.

The pesticides detected at this location are 4,4'-DDT and its degradation
products 4,4'-DDD and 4,4'-DDE which will be treated together since there is
only toxicity information on 4,4'-DDT. The other sampling locations contained
low (below 100 ug/kg for the most part) or nondetectable levels of the organic
constituents. The subsurface soils generally contained different organic
compounds, as seen in Table 4-1. Here. volatile organics were the primary
contaminants detected. [t is likely that at these low levels (i.e., near the
detection limit), the data are revealing degassing levels from the
groundwatey, as opposed to actual soil contamination and are therefore not
considered as chemicals of potential concern. 7To summarize. the organic
chemicals of potential concern for the soils at the Olympia property are
carcinogenic and noncarcinogenic PAHs and 4,4’ -DDT and its degradation

products.
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TABLE 4-1

COMPOUNDS DETECTED IN SOIL AT OLYMPIA PROPERTY OF WELLS G & H SITE

COMPOUND

SURFACE SOIL

SUBSURFACE SOIL

ORGANICS (ug/kg)

BENZENE

CHLOROFORM
TRANS-1,2-DICHLOROETHENE
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLORETHANE
TRICHLOROETHENE

SEMI-VOLATILES
ACENAPHTHYLENE
ANTHRACENE

BENZOIC ACID
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZ20O(B)FLUORANTHENE
BENZO(g,h, 1 )PERYLENE
BENZO(K) FLUORANTHENE
BIS(2-ETHYLHEXYLPHTHALATE
BUTYLBENZYL PHTHALATE
CHRYSENE
DIBENZ(A,H)ANTHRACENE
3,3-DICHLOROBENZIDINE
DIETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE

FLUQRENE
INDENO(1,2,3-CD)PYRENE
2-METHYLNAPHTHALENE
NAPHTHALENE

PHENANTHRENE

PYRENE
1,2,4-TRICHLOROBENZENE
CARCINOGENIC PAHS, TOTAL
NONCARCINOGENIC PAHS, TOTAL

PESTICIDES/PCBS/DIOXINS
4 ,4-DDT

4,47 -pDD

4,4 -DDE

CHLORDANE

HPCDD

0CDD

OCDF

FREQ. OF GEOMETRIC
DETECTION MEAN
ND
TN 2.60
ND
ND
ND
ND
115 2.60
1715 2.70
1715 NA
1/14 NA
1715 NA
6/15 60.9
4715 90.1
5/15 70.0
3715 118
1/15 NA
2/10 NR
1/14 NR
5713 42.3
1715 NR
1715 NR
1715 NR
6/13 NR
4/ 50.8
1/15 NR
1714 NR
ND
ND
3713 NR
5712 39.0
ND
7/15 31.3
7/15 16.9
1/15 NA
1715 NA
2/15 10.3
ND
1/3 NA
1/3 NA
1/3 NA

MAX IMUM

4.00

440
320
210
590
520
1100
230
250
5.00
1.00
630
3.00
2.00
0.40
7.00
1100
18.0
3.00

2.00
850

3410
2620

240
38.0
88.0

1.17
16.54
6.70

FREQ. OF GEOMETRIC
DETECTION  MEAN MAX IMUM
1/20 NR 2.00
3720 2.55 4.00
1719 NA 4.00
1/5 NA 7.00
4720 2.86 9.00
2/20 NR 2.00
ND
4/20 3.09 19.0
ND
ND
ND
2/20 NR 1.00
1720 NR 6.00
1/20 NR 10.0
ND
1/20 NA 370
420 NR 89.0
ND
2/20 NR 15.0
ND
ND
ND
6/20 NR 5.00
ND
ND
ND
1/20 NR 6.00
2/20 156 980
2/20 NR
ND
1720 NR 73.0
3/20 4.00 401
3720 25.0 980
ND
ND
ND
2/20 ¢.18 460
ND
ND
ND

ND = Not Detected.

NA = Not applicable; mean not calculated with only one positive detect.

NR = Not reported.

mean was not used.

Compound was detected infrequently, and geometric mean
was calculated to be greater than the maximum detected value.

Therefore,



TABLE 4-1 (continued)

COMPOUNDS DETECTED IN SOIL AT OLYMPIA PROPERTY QOF WELLS G & H SITE

COMPOUND SURFACE SOIL SUBSURFACE SOIL
FREQ. OF GEOMETRIC FREQ. OF GEOMETRIC
DETECTION MEAN MAXIMUM DETECTION  MEAN MAXTMUM

INORGANICS (mg/kg)

ALUMINUM 15715 7550 15300 20/20 5640 27900
ARSENIC 15715 9.80 139 19720 6.02 24.0
BARIUM 15715 42.7 2000 18720 15.3 109
BERYLLIUM 5715 0.55 1.10 8/20 0.14 0.25
CADMIUM 1715 NA 3.20 6/20 0.39 2.20
CALCIUM 15/15 1180 30000 19/20 793 4430
CHROMIUM 14/15 20.3 924 20/20 12.7 383
COBALT 3/15 4.63 5.5 10/20 3.3 19.0
COPPER 14/15 12.4 68.0 18/20 10.2 143
IRON 15715 9180 36400 20/20 6560 37400
LEAD 15715 23.8 424 19720 8.63 122
MAGNES TUM 15/15 1950 5780 20/20 1470 12000
MANGANESE 15/15 113 285 20720 69.9 524
MERCURY 8/15 0.07 0.80 7720 0.03 4.20
NICKEL 10715 6.32 27.0 13720 4.98 37.0
POTASSIUM 15715 639 2210 20/20 469 3530
SELENIUM ND 1720 NA 1.20
SILVER 1/15 NA 5.20 1720 NA 2.40
SODIUM 15/15 98.2 271 11720 141 301
VANAD [UM 15715 14.0 39.0 19720 8.65 69.0
ZINC 14715 33.4 486 20720 19.2 83.0

NA = Not applicable; mean not calculated with only one positive detect.
ND = Not Detected.
#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO

CALCULATE A GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN THE
DENOMINATOR Of THE FREQUENCY OF DETECTION.
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Three soll samples were collected and analyzed for the polychlorinated
dibenzo-p-dioxins (PCDDs), as seen on Figure 4-1. In sampling location, D§,
heptachlorodibenzo-p-dioxin (HpCDD) and octachlorodibenzo-p-dioxin (OCDD) were
detected at concentrations of 1.2 ng/g and 16.5 ng/g, respectively. These two
compounds are members of the PCDD family of compounds, the most biologically
active of which is 2,3,7,8-tetrachlorordibenzo-p-dioxin (2,3,7,8-TCDD) which
was not detected here. For regulatory purposcs. the relative potencies of the
other PCDDs are often based on a comparison with 2,3,7,8-TCDD. Based on the
equivalency method for evaluating PCDDs (discussed in Appendix A), the total
2,3,7,8-TCDD equivalent concentration is 0.0012 ng/g which is well below the 1
ng/g typical soil action levels for this class of compounds (Kimbrough 1984,
EPA 1988d). Thus, these two compounds were not selected as chemicals of

potential concern.

Most of the inorganic constituents detected in the soil were found at levels
within background ranges as seen in Table A-1 of Appendix A. Arsenic, barium,
chromium, lead, and zinc were found at levels exceeding background. Arsenic
and barium were not selected as chemicals of potential concern because their
geometric mean concentrations fell within the Massachusetts (Shacklette and
Boerngen 1984) and regional (Connor and Shuacklette 1975) background ranges and
the maximum fell within the range of twice the maximum background
concentrations. Zinc was not selected as a chemical of concern because it is
an essential nutrient and the concentration fell within the criteria used to
screen out these chemicals. Chromium and lead were selected as chemicals of

concern for soils at the Olympia Nominee Trust property.
4.1.2 GROUNDWATER

The groundwater sampling performed at the Olvympia Nominee Trust Co. property
during both RIs was used to evaluate the nature and extent of groundwater
contamination. As seen in Table 4-2, relatively low levels of contamination
are found in the groundwater for most of the chemicals detected.
Trichloroethylene was detected the most frequently and in the highest
concentrations of the volatile organic compounds and is selected as a chemical

of potential concern. Other volatile organic compounds detected more than
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TABLE 4-2

COMPOUNDS DETECTED IN GROUNDWATER AT THE OLYMPIA
NOMINEE TRUST COMPANY PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND DETECTION MEAN MAX IMUM

ORGANICS (ug/liter)

ACENAPHTHENE 179 NA 13.0
ACENAPTHYLENE 179 A 7.00
BENZENE 2/15 2.65 5.00
BIS(2-ETHYLHEXYL) PHTHALATE  2/7 6.20 14.0
2-BUTANONE 1713 NA 35.0
CHLORDANE 179 NA 1.20
1,1-DICHLOROE THANE 4714 2.61 6.00
TRANS-1,2-D1CHLOROE THENE 2/11 2.81 23.0
ETHYLBENZENE 1716 NA 5.00
2-METHYLNAPHTHALENE 1/9 NA 5.00
NAPHTHALENE 2/9 5.95 120
PHENANTHRENE 1/9 A 6.00
1,1,2,2- TETRACHLOROE THANE 1716 NA 10.0
TETRACHLOROETHENE 5/10 6.10 45.0
TOLUENE 1710 NA 5.00
1,1, V- TRICHLOROE THANE 1715 NA 2.50
TRICHLOROE THENE 10/13 20.9 3400
TOTAL XYLENES 3/16 .88 170
NONCARCINOGENIC PAHs, TOTAL  3/9 7.60 151

INORGANICS (ug/liter)

ARSENIC 3/3 9.9 16.4
BARIUM 3/3 26.9 55.6
CALCIUM 3/3 30600 50900
IRON 373 1960 6040
MAGNESTUM 3/3 6510 12900
MANGANESE 3/3 1370 4170
POTASSIUM 3/3 3340 3690
SOD UM 3/3 45000 77900
ZINC 3/3 18.4 25.4

NA = Not applicable; mean not calculated with only
one positive detection.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS
THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN THE
DENOMINATOR OF THE FREQUENCY OF DETECTION.



once and selected as chemicals of potential concern were 1,l-dichloroethane,
trans-1,2-dichloroethene., and tetrachloroethene. Total xylenes were detected
in 3 of 16 samples and although the presence of these compounds is due to the
gasoline spill which is under the jurisdiction of the Commonwealth of
Massachusetts, xylene will be selected as a chemical of concern. Bis(2-
ethvlhexyl)phthalate was detected in 2 of 7 samples and will be selected as a
chemical of potential concern. Several PAHs were detected in the groundwater
but all are considered to be noncarcinogens. Due to the low levels detected
(i.e., near the detection limit), these chemicals will not be considered to be

chemicals of potential concern.

The inorganic constituents detected in the groundwater, with the exception of
arsenic and manganese, were present below background levels. These two
inorganic compounds will be selected as chemicals of potential concern for the
Olympia property. It should be noted, however, that the geometric mean and
maximum concentrations of sodium exceeded the Massachusetts advisory level of

20,000 ug/liter for persons on salt restricted diets.
4.1.3 SUMMARY

The chemicals of potential concern for the soil at the Olympia Nominee Trust
Company property are the carcinogenic PAHs and the noncarcinogenic PAHs,
chromium, 4,4'-DDT and its degradation products, and lead. The groundwater
chemicals of potential concern are arsenic, bis(2-ethylhexyl)phthalate, 1,1-
dichloroethane, trans-1,2-dichloroethene, manganese, tetrachloroethene,

trichloroethene, and total xylenes. Table 4-3 summarizes this information.

4.2 EXPOSURE ASSESSMENT

4.2.1 PROPERTY UNDER CURRENT-USE CONDITI1ONS

Under current-use conditions, exposure related to contamination originating in
the soil will be considered. The contaminated soil at this property can act
as a source of contaminants to the air via volatilization of organic compounds

or through fugitive dust generation. Conditions at the Olympia Nominee Trust
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TABLE 4-3

CHEMICALS OF POTENTIAL CONCERN FOR THE OLYMPIA NOMINEE TRUST PROPERTY

SOIL GROUNDWATER

Chromium Arsenic

4,4’ -DDTA Bis(2-ethylhexyl)phthalate
Lead 1,1-Dichloroethane
carcinogenic PAHsP trans-1,2-Dichloroethene
noncarcinogenic PAHs® Manganese

Tetrachloroethene
Trichloroethene

Total Xylenes

4 4,4'-DDT and its degradation products, 4,4'-DDD and 4,4'-DDE.

b The carcinogenic PAHs included here are: benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and
indeno(1l,2,3-c,d)pervylene.

c

The noncarcinogenic PAHs included here arc: acenaphthylene, anchracene,
benzo(g,h,i)perylene, dibenzo(a,h)anthracene, fluoranthene, fluorene,
naphthalene, phenanthrene, and pyrene.

I~
'



property do not favor the release of volatile contaminants because this area
is well vegetated, with the exception of the unpaved trail which is used for
dirt bike riding. 1In addition, the soil organic chemicals of potential
concern have a tendency to remain sorbed onto soil particles rather than to
volatilize into the air. The release of fugitive dust is, however, considered
to be a potential exposure pathway since young adults have been observed

riding dirt bikes over the unvegetated portions of the site.

Industrial and maintenance workers are currently employed and present at the
few companies located within the trucking terminal on the east side of the
river. The worker population at this business is likely to remain indoors
most of the dav. The area adjacent to the building is paved. The area on the
west side of the river is unpaved, vegetated, and where the contamination is
found. It is possible that workers could go across the bridge over the
Aberjona River and have lunch in this area for one hour each day. Thus, these
individuals could be exposed to contaminated soils via dermal absorption from
or incidental ingestion of contaminated soils. It is assumed that for the
average case scenario, an individual will be outdoors three davs a week for
four months or 48 days per year for 10 years. For the plausible maximum
exposure scenario, an individual would be outdoors for five days each week for
five months or 100 days per year for 20 years of employment. The soil

concentrations an individual could be exposed to are summarized in Table 4-4.

Young adults are known to use a portion of the Olympia Nominee Trust property
to ride dirt bikes. Exposure to these individuals will be evaluated in this
endangerment assessment. The pathways considered here will be inhalation of
contaminated dust particles generated while riding dirt bikes and direct
contact with soil. The latter pathway will include both incidental ingestion
of soil as well as dermal absorption of contaminants through the skin. The
methodology used to evaluate exposure is presented in Appendix C, Section C.3.
Under average exposure conditions, it is assumed that an individual will be at
this property five days per week for four months or 100 days per year for six
yvears. Under plausible maximum conditions, an individual is assumed to

frequent the site seven days per week for six months or 168 days per year,



TABLE 4-4

SOIL AND DUST CONCENTRATIONS OF THE CHEXICALS OF POTENTIAL CONCERN

FOR THE OLYMPIA NOMINEEF THUST PROPERTY
Surface Soil Concentration Dust Concentration
(mg/kg)? (mg/m?)@

Geometric Geometric
Compound Mean Maximum Mean Maximum
Chromium 20.3 924 5.72x1077 2.60x10°2
44" -DDT? 2.93x10°4 0.37 8.31x10"10 1.03x10°8
Lead 23.8 424 6.70x10°7 1.19x10°°
cPAHsP 3.13x1072 3.41 8.82x107 10 9.61x10°8
nPAHsC 1.69x1072 2.62 4.76x107 19 7.38x10°8

The reported concentration of 4,4'-DDT includes the concentrations of its
degradation products, 4.,4'-DDD and 4,4’ -DDE.

The carcinogenic PAHs included here are: anthracene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrvsene,
dibenzo(a,h)anthracene and indeno(1l,2,3-c,d)perylene.

The noncarcinogenic PAHs included here are: acenaphthylene,
benzo(g,h,i)perylene, fluoranthene, fluorene, phenanthrene, and pyrene.

NOTE: Scientific notation (such as 2E-06) is & shorthand wayv of indicating
decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified
number of places to the left (i.e., 2.4E-03 = 0.0024).



also for sim vears. The concentrations of the chemicals of potential concern

in the soil are presented in Table 4-4.

bust can be gencrated during dirt bike riding and inhaled by the bike rider or
by other individuals present adjacent to the trail. For this exposure
scenario, it is assumed that four dirt bike riders use the propertv at the
same frequency as discussed above for the direct contact with soil scenario.
The methodology used to evaluate this scenario is summarized in Appendix C,
Section C.4, and is derived from that of Cowherd et al. (1984). Table 4-4
also presents the concentrations of the chemicals of potential concern found

in dust resulting from this scenario.

Croundwater is not currently used for drinking water purposes; thus, this
pathway is not complete under current conditions and will not be evaluated
here. As was stated above, exposure to surface water and sediments will be

evaluated in the nonsource area section of this endangerment assessment.

4.2.2 PROPERTY UNDER FUTURE-USE CONDITIOXNS

In the absence of institutional controls limiting access of future uses of the
Olympia Nominee Trust Co. property, there are additional exposure pathways
that must be evaluated. It is possible that in the future, the currently
unused land will be developed. Future land use involving excavations for
utilities or construction would create the potential for workers to be exposed
to contaminated soils through dermal contact and subsequent incidental
ingestion as well as through inhalation. This tvpe of exposure would be short
term compared with the exposure scenario developed for teenagers or voung
adults under current-use conditions. Therefore. this scenario will not be

quantified.

It is also possible that in the future, this property will be developed for
residential purposes. Should this occur, the potential exists for residents
living on the property to be exposed to contaminated soils during outdoor
activities. Exposure is assumed to occur via direct contact with contaminated

solls with subsequent ingestion and dermal absorption of chemicals. Because
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these exposures are assumed to occur over a lifetime, time-weighted averages
for the amount of soil ingested per exposure event, the dermal soil contact
rate, and an individual’'s body weight were calculated and used to
quantitatively evaluate exposure of onsite residents over a lifetime. The
soil concentrations summarized in Table 4-4 would also apply here. These
concentrations will provide a somewhat conservative approach since the
concentrations of 4,4'-DDT and the carcinogenic PAHs may decrease with time
due to volatilization, migration into the groundwater, or biodegradation

processes.

A drinking well could be installed at the Olympia Nominee Trust property in
the future. Thus, another exposure scenario would involve the ingestion of
groundwater. Table 4-5 summarizes the groundwater concentrations used in this
analysis. The inorganic chemicals of potential concern at the Olympia Nominee
Trust Co. property do not volatilize from water and are not readily absorbed
through the skin. Since this water could be used in a residential setting,
exposures via inhalation and dermal contact from bathing or showering, washing
clothes, cooking, washing dishes, and any other household activities which
involve the use of water, the level of exposure from these activities will be
evaluated only for the organic chemicals of concern. In this endangerment
assessment, exposure to groundwater via ingestion will be quantified for both

the inorganic and organic chemicals of concern.

The groundwater concentrations of the chemicals of potential concern
summarized in Table 4-5 were sued to estimate the concentration that might be
expected to occur while showering. Using a theoretical exposure model.
outlined in Appendix C, Section C.2 (Foster and Chrostowski 1986, 1957). the
transfer of volatile organic compounds from shower droplets into the air and
their subsequent inhalation were estimated. Based on this exposure model, the
potential inhalation exposures to the groundwater contaminants which could
volatilize were gquantified. The model estimates the intake level (in
mg/kg/day), rather than the ambient air concentrations that might be expected
while showering. These values are presented in Table 4-6 for the geometric

mean and maximum concentrations of the contaminants in groundwater.



GROUNDWATER CONCENTRATIONS OF THE CHEMICALS OF
FOR THE OLYXMPIA NOMINEE TRUST

TABLE 4-°%

POTENTTIAL CONCERN
PROPERTY

CONCENTRATION (ug/liter)

COMPOUND GEOMETRIC MEAN MAXIMUM
Arsenic 9.9 16.4
Bis(2-ethylhexyl)
phthalate 6.20 14.0
1,1-Dichloroethane 2.61 6.00
trans-1,2-Dichloroethene 2.81 23.0
Manganese 1370 4170
Tetrachloroethene 6.10 45 .0
Trichloroethene 20.9 3400
488 170

Total MNvlenes




TABLE 4-6

INTAKE OF THE CHEMICALS OF POTENTIAL CONCERN RELEASED TO THE AIR WHILE

SHOWERING WITH GROUNDWATER FROM THE OLYMPIA NOMINEE TRUST PROPERTY

INTAKE (mg/kg/d)

COMPOUND GEOMETRIC MEAN MANIMUM
. -7 -7

Bis(2-ethylhexyl)phthalate 2.08x10 4.69x%10
1,1-Dichloroethane 7.22x10-5 1.66.\:10_4L
. -5 -4

trans-1.,2-Dichloroethene 7.86x10 6.44x%10
-4 -3

Tetrachloroethene 1.42%x10 1.05x10
. -4 -2

Trichloroethene 5.26%x10 8.55x10
. -4 -3

Total Xylenes 1.32x10 4.61x10

NOTE:

Scientific notation (such as 2E-06) is a shorthand way of indicating
decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified
number of places to the left (i.e.. 2.4E-03 = 0.0024).



4.3

re]

LISHK ASSESSHMENT

According to guidelines for preparing risk assessments as part of the RI/FS
process (EPA 1986a), the potential adverse e¢ffects on human health should
first be assessed where possible by comparing chemical concentrations found in
environmental media at or near the site with applicable or relevant and
appropriate requirements (ARARs) or other guidance that has been developed for
the protection of human health or the environment. If ARARs are not available
for all chemicals and exposures considered, quantitative risk estimates must
be developed in addition to the comparison to ARARs. This section will
present a comparison of exposure point concentrations to the applicable or
relevant and appropriate requirements (ARARs) as well as a quantitative risk

assessment.

4.3.1 COMPARISON TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND
OTHER GUIDANCE LEVELS

In this sectvien, the concentrations of chemicals of potential concorn at the
Olympia Nominee Trust Co. property are compared to ARARs. ARARs are available
for groundwater but are not available for soil. Section 1.4.2 presents

background informatiocn on ARARs.

Table 4-7 presents a comparison of the groundwater concentrations detected at
the Olympia Nominee Trust Co. property and Federal and Commonwealth of
Massachusetts drinking water standards or criteria. As can be seen from this
table, some of the ARARs are exceeded. The geometric mean and maximum
concentrations of drsenic did not exceed its MCL. The geometric mean and
maximum concentrations of trichloroethene exceed its MCL. The maximum
concentration of 1,2-dichloroethane exceeds its MCL. The geometric mean and
maximum concentrations of manganese exceeds its secondary MCL: it should be
noted that this standard is not federally enforceable as it is based on

aesthetic considerations rather than health concerns.

The geometric mean and maximum concentrations of tetrachloroethene exceed its

Massachusetts drinking water standard. The geometric mean and maximum
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TABLE 4-7

COMPARISON OF CHEMICALS OF POTENTIAL CONCERN IN THE GROUNDWATER
AT THE OLYMPIA NOMINEE TRUST PROPERTY WITH ARARS AND OTHER GUIDANCE LEVELS

(mg/liter)

Concentration

--------------------- ARAR

Geometric Maximum ~  -------- Massachusetts
Compound Mean MCL - Drinking Water Standard
Arsenic 0.0099 0.0164 0.05 0.05
Bis(2-ethylhexyl)phthalate 0.0062 0.014 -- 21 ()
1,2-Dichloroethane 0.00261 0.006 0.005 0.005
trans-1,2-Dichloroethene 0.00281 0.023 -- 0.07 (a,c)
Manganese 1.37 417 0.05 (b) 0.05 (b)
Tetrachloroethene 0.0061 0.045 -- 0.005
Trichloroethene 0.0209 3.4 0.005 0.005
Xylene 0.00488 0.17 -- 0.62

(a) Proposed.

(b) Based on organoleptic considerations.

(c) Shall not exceed health advisories which have been adopted by the Massachusetts
For groundwater, this

would equate to the Clean Water Act criteria for human health (drinking water
only) or the Safe Drinking Water Act Maximum Concentration Limit Goals, whichever

Division of Water Pollution Controtl and/or the EPA.

is more stringent.



concentrations of bis(Z-ethylhexyl)phthalate, trans-1.2-dichloroethene. and

xylene are below their Massachusetts drinking water standards.

4.3.2 OQUANTITATIVE RISK CHARACTERIZATION

To quantitatively assess the risks to human health associated with the future-
use exposure scenarios considered in this assessment, the concentrations of
chemicals in relevant environmental media (exposure point concentrations)
presented in Section 4.2 are converted to chronic daily intakes (CDIs). CDIs
are the amount of a substance taken into the body per unit body weight per
unit time, expressed in units of mg/kg/day. A CDI is averaged over a lifetime
for carcinogens (EPA 1986b) and over the cuposure period for noncarcinogens
(EPA 1986c). Section 1.4.3 summarized the methodology that will be used in

this section.

In this section of the risk assessment, the intakes of chemicals of potential
concern by potentially exposed populations are first calculated. To determine
these intakes, assumptions are made concerning chemical concentrations,
exposed populations, and exposure conditions, such as frequency and duration
of exposure. Tor each exposure scenario evaluated, two exposure cases--an
average case and a plausible maximum case--are considered. For the average
exposure case, geometric mean concentrations are used together with what are
considered to be the most likely (although conservative) exposure conditions.
For the plausible maximum case, the highest measured concentrations are used
together with high estimates of the range of potential exposure parameters
relating to the frequencv/duration of exposure and quantity of contaminated
medla contacted. It should be noted that the exposure scenarios assumed for
the plausible maximum case, while considered possible, are likely to apply, if

at all. to onlv a very small segment of the potentially exposed populations.

Chronic daily intakes, excess lifetime cancer risks, and CDI:RfD ratios for
the site-related chemicals considered in this assessment, as well as the
assumptions and procedures used to calculate these values, are shown below for

each scenario evaluated.

-18
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4.3.2.1 Property Under Current-Use Conditions

In this section, exposure point concentrations are used to estimate the exXtent
of human exposure to the chemicals of potential concern under the current use
conditions at the Olympia Nominee Trust Co. property. As has been discussed
in Section 4.2, direct contact with contaminated soils bv workers, direct
contact with contaminated soil and inhalation of dust generated by voung
adults riding dirt bikes are the exposure pathways that may have a potential

impact on human health under current use conditions.

Direct Contact With Contaminated Soil. Under current-use conditions, workers

from across the Aberjona River or voung adults trespassing on the Olvmpia
Nominee Trust Co. property could be exposed to contaminated soils. Direct
contact with the contaminated soil could lead to dermal contact and absorption
of contaminants through the skin, as well as inadvertent ingestion of the

compoeunds .

Table 4-8 presents the assumptions used in assessing exposure via these
pathways. These assumptions were based on the exposure pathway analysis
presented in Section 4.2 and the best currently available information. EPA
standard assumptions for average lifetime (70 years), adult body weight (70

kg), and young adult body wéight (45 kg) were used (EPA 1985c).

Average and plausible maximum incidental ingestion rates for the young adults
are 50 and 100 mg/day. The derivation of these rates is discussed in Appendix

C. and was based primarily on the work of Lagov (1987).

Values of 400 mg/dav and 990 mg/day are used as the average and plausible
maximum estimates of soil contact rates for dermal exposure. These values are
contact rates for each exposure event and are based on a consideration of
contact vates in mg soil/cm2 skin (0.5-1.5 mg/cm2) from Schaum (1984), surface
area of parts of the body that are likely to be in contact with soil (e.g..
approximately 84 cm? for the palms of the hands and 1,140 em? for the

forearms) from Anderson et al. (1985), and of certain subjective factors.

I~
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TABLE 4-8

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT CONTACT BY YOUNG ADULTS

WITH SOIL AT THE OLYMPIA NOMINEE TRUST COMPANY

PROPERTY

Parameters

Average Exposure

Plausible

Maximum Exposure

General

Frequency of

Exposure

Average Lifetime

Incidental Ingestion Rate

Percent PAHs,

Pesticides Absorbed

from Ingested Soils

Percent Inorganics Absorbed
from Ingested Soils

Soil Contact

Percent PAHs,

Rate

Pesticides Absorbed

Dermally from Skin

Percent Inorganics Absorbed
Dermally from Skin

Adults

Duration of Exposure

Average Body

Young Adult

Weight

Duration of Exposure

Average Body Weight

100 d/yr
70 yr

50 mg/d

15%

100%

400 mg/day

Negligible

10 yr

70 ke

45 kg

168 d/yr
70 yr

100 mg/d

45%

100%

990 mg/day

3%

Negligible

20 yr

6 yr

45 kg

=~



These are reasonable values, but they are a source of uncertainty in the risk

calculation.

The derivation of the absorption factors are summarized in Appendix C, Section
©.3. Thesc factors are based upon the likelihood that the chemicals will be
adsorbed onto the soll (e.g., pesticides and PAHs) and hence, be less

biocavailable than these same chemicals in drinking water, for example.

Using these assumptions, chronic daily intake (CDI) estimates for incidental
soil ingestion and dermal absorption of chemical contaminants can be
calculated. The formulae used are presented in Appendix C, Section C.3 of
this endangerment assessment. The total CDI associated with direct contact
with soils is the sum of the CDIs from incidental ingestion and dermal
absorption. Table 4-9 presents the average and plausible maximum CDIs, as
well as the potential carcinogenic and noncarcinogenic risks associated with

these exposures for worker exposure.

The upper bound lifetime excess cancer risks associated with chemicals
exhibiting potential carcinogenic effects are 5x10-10 (i.e., five in ten
billion) for the average exposure case and 3X10'6 (i.e.. three in one million)
for the plausible maximum exposure case. Exposure to chemicals which can
result in noncarcinogenic effects appears to present a low probability of
adverse health effects based on the conditions of both average -and plausible

maximum exposure, as the hazard indices are less than one.

The CDIs associated with direct contact with soils by voung adults and the
corresponding risks are presented in Table 4-10. The upper bound lifetime
excess cancer risks associated with chemicals exhibiting potential
carcinogenic effects are 2%x10°9 (i.e., two in one billion) for the average
exposure case and 3%1070 (i.e., three in one million) for the plausible
maximum exposure case. Exposure to chemicals which can result in
noncarcinogenic effects appears to present a low probability of adverse health
effects based on the conditions of both average and plausible maximum

exposure, as the hazard indices are less than one.
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Inhalation of Contaminated Aix. Young adults who use the Olympia Nominee
Trust Co. property for recreational uses can be exposed via inhalation to
contaminated air. Exposure to air contaminants may occur through inhalation
of chemicals wvolatilized from soil or throuch inhalation of vehicle-generated
dust. Onlv the latter pathwav will be analvred here due to the relativelyv low
volatility and limited areal extent of contamination of 4, 4'-DDT and the
carcinogenic PAHs., The approaches used to derive the alr concentrations are
summarized in Appendix C. The estimated air concentrations presented in Table

4-4 are used to derive exposure intake estimates and subsequently risk.

Table 4-11 presents the assumptions used in assessing inhalation exposure.
These exposures were based on EPA standard assumptions for body weight,
inhalation rates and average lifetime. In addition, the exposure assumptions
for frequency of occurrence derived for the direct contact with soil pathway

were used.

The chronic daily intakes (CDIs) of inhaled airborne contaminants by voung
adults were derived using the assumed frequencies and durations listed in
Table 4-11, a respiration rate of 2.8 m3/hr (based on moderate activity rate
reported by EPA (1987a)) and a body weight of 45 kg. 1In the absence of
definitive toxicokinetic data, 100% absorption of inhaled contaminants was
conservatively assumed. For chemicals considered to be potentially
carcinogenic by inhalation, the total cumulative exposure of 6 years was
prorated over a 70 year lifetime to derive an average daily intake in
mg/kg/day. For chemicals which may cause noncarcinogenic effects by

inhalation, the average daily exposure over 6 vears was calculated.

Table 4-12 presents the average and plausible maximum CDIs for the young
adults exposed to contaminated alr associated with the Olympia Nominee Trust
Co. property. The risks associated with these exposure levels are also
presented. The upper bound lifetime cancer risk under this scenario is 3x10°8
(i.e., three in one hundred million) for the average case and 5x10°0 (i.e.,
five in one million) for the plausible maximum case. The hazard index is less

than one for both the average and the plausible maximum cases.



TABLE 4-11

ASSUMPTIONS FOR USE IN THE RISK ASSESSMENT FOR INHALATION OF
CONTAMINATED ATR AT THE OLYMPIA NOMINEE TRUST COMPANY PROPERTY

Parameter

Average Exposure

Plausible
Maximum Exposure

Frequency of Exposure
Duration of Exposure
Inhalation Rate
Length of Exposure

Average Weight Over
Period of Exposure

Average Lifetime

100 days/year
6 years
2.8 m3/hr

1 hour

45 kg

70 years

168 days/year
6 years
2.8 m3/hr

2 hours

45 kg

70 years
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G4.3.2.72 Proporty Under Future-Use Conditions

In the absence of institutional controls limiting access of future uses of the
Olympilea Nominee Trust Co. property, there are additional exposure pathwavs
that must be evaluated. It is possible that in the future, construction
activities or excavations for utilities would create the potential for workers
to be exposed to contaminated soils through dermal contact and subsequent
incidental ingestion as well as through inhalation. This type of exposure
would be short term compared with the scenario developed in Section 4.3.2.1
for young adults using the property for recreational purposes or the scenario
developed below for future residents, and thus this short term exposure

scenario will not be quantified.

Direct contact with contaminated soil - future residents. If the Olympia

Nominee Trust property were redeveloped for residential purposes, the
potential exists for residents living on the property to be exposed to
contaminated soils during outdoor activities. Table 4-13 summarizes the
average and plausible maximum exposure assunptions used in this evaluation.
These assumptions are derived from the same sources as mentioned above for the
current-use direct contact scenario, but differ in that they are averare
lifetime exposures. Time-weighted averages for the amount of soil ingested
per exposure event, the dermal soil contact rate, and an individual's body
weight were calculated and used to quantitatively evaluate exposure of onsite

residents over a lifetime.

Using these assumptions. chronic daily intake (CDI) estimates for incidental
soil ingestion and dermal absorption of chomlical contaminants can be
calculated. The formulae used are presented in Appendix C of this
endangerment assessment. The total CDI associated with direct contact with
soils is the sum of the CDIs from incidentdl ingestion and dermal absorption.
Table 4-14 presents the average and plausible maximum CDIs, as well as the
potential carcinogenic and noncarcinogenic risks associated with these

exposures.,
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TABLE 4-12

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT CONTACT BY FUTURE
RESIDENTS WITH SOIL AT THE OLYMPIA NOMINEE TRUST

COMPANY PROPERTY

Parameters

Average Exposure

Plausible

Maximum Exposure

Frequency of Exposure
Duration of Exposure
Average Weight?

Incidental Ingestion Rate?

Percent Phthalates, Pesticides
Absorbed from Ingested Soils

Percent Other Organic Compounds
Absorbed from Ingested Soils

Percent Inorganic Compounds
Absorbed from Ingested Soils

Soil Contact Rate?

100 d/yr
70 vyr
70 kg

54 mg/d

15%

100%

Percent PAHs, Phthalates, Pesticides

Absorbed Dermally from Skin

Percent Other Organic Compounds
Absorbed Dermally from Skin

Percent Inorganic Compounds
Absorbed Dermally from Skin

Average Lifetime

Negligible

70 vears

168 d/yr
70 yr
70 kg

145 mg/d

45%

100%

100%

5.4 g/d

3%

10%

Negligible

70 years

* Basced on lifetime averages.
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The upper bound lifetime excess cancer risks associated with chemicals
exhibiting potential carcinogenic effects are 2x1078 (i.e., two in one hundred
million) for the average exposure case and 6x10'5 (i.e., six in one hundred
thousand: for the plausible maximum exposure case. Under the conditions of
both the average and plausible mawximum cascs, exposure to the chemicals of
potential concern exhibiting noncarcinogenic effects appear to present a low

probability since the hazard indices are less than one.

Ingestion of Groundwater. Under this future-use scenario, it is assumed that
there are no future remedial actions and institutional actions limiting access
to the use of the groundwater. Hence, individuals could be exposed to
groundwater contaminants by direct ingestion of tap water. The average
individual is assumed to weigh 70 kg and drink 2 liters of water each day for
70 years (an average lifetime). Based on these assumptions, and the existing
chemical concentrations in the groundwater, chronic daily intakes were derived
and are presented in Table 4-15. The risks associated with these intake
levels are also presented for chemicals exhibiting potentially carcinogenic

and nouncarcinogenic effects.

The upper bound lifetime excess cancer risks associated with ingestion of

_,) - -
' (i.e., four in ten thousand) and 1x107° (i.e., one in

groundwater are 4%107°
one thousand) for the average and plausible maximum cases, respectively. The
hazard index for the average and plausible maximum exposure scenarios are less
than one. Thus, there appears to be a low probability of adverse health

effects.

Inhalation of contaminants while showering. Inr addition to ingestion of

groundwater, inhalation of volatilized contaminants can occur while using the
water for nonconsumptive uses. The inorganic chemicals of potential concern
for the groundwater are not expected to volatilize. As a result, arsenic and

manganese were not evaluated for this exposure scenario.

Exposure to individuals while showering is quantified here. The shower model
(Foster and Chrostowski 1987) discussed in Appendix C, Section C.2, was used

to quantify exposure via this pathway. The potential health risks associated
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TABLE 4-15
EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF GROUNDWATER AT OLYMPIA NOMINEE TRUST PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE LIFETIME UPFER BOUND
CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK
GEOMETRIC MAX [MUM PLAUSIBLE POTENCY FACTOR PLAUSIBLE
~ COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAXTMUM
Arsenic 9.9 16.4 2.83E-04 4. 69E-04 1.50E+00 4.28-04 7.0E-04
Bis(2-ethylhexyl)phthalate 6.2 14 1.77€-04 4. 00E-0Q4 8.40E-03 1.5-06 3.4E-06
~"1,1-Dichloroethane 2.6 6 7.43E-05 1.71E-04 9.10E-02 6.8E-06 1.6E-05
Tetrachloroethene 6.1 45 1.74E-04 1.29€-03 5.10e-02 8.9E-06 6.6E-05
Trichloroethene 20.9 3400 5.97E-04 9.71E-02 4.608-03 2.7E-06 4 .5E-04
B TOTAL - -- -- -- -- 4E-04 1E-03
B. NONCARCINOGENIC EFFECTS (a)
- CHRONIC DAILY INTAKE
CONCENTRATION (ug/L) (CDI) (mg/kg/d) RATIO OF CDI:RfD
-------------------------------------------- REFERENCE DOSE Sessessssse-cscssccoo-
GEOMETRIC MAX IMUM PLAUSIBLE (RfD) PLAUSIBLE
__ZOMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX IMUM
8is(2-ethylexthyl)phthalate 6.2 14 1.77E-04 4 . 00E-04 2.00E-02 8.9E-03 2.0E-02
1,1-Dichloroethane 2.6 6 7.43E-05 1.71€-04 1.20E-01 6.2E-04 1.4E-03
_trans-1,2-Dichloroethene 2.8 23 8.00€-05 6.57E-04 1.00€-02 8.0£-03 6.6E-02
Manganese 1370 4170 3.91E-02 1.19€-01 2.20E-01 1.8€-01 5.4E-01
Tetrachloroethene 6.1 45 1.74E-04 1.29E-03 2.00E-02 8.7e-03 6.4E-02
Xylene (total) 4.9 170 1.40E-04 4 . B6E-03 2.00E+00 7.0E-05 2.4E-03
_ HAZARD INDEX -- -- - -- -- <1 (0.2) <1 (0.7)

(a) Noncarcinogens and pctential carcinogens with RfDs were evaluated for noncarcinogenic risk.

—NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude of the number).
A negative exponent indicates that the decimal should be moved the specified number of places to the left
(i.e., 2.4E-03 = 0.0024).



with the estimated inhalation exposures while showering are presented in Table
4-16. 1t should be noted that while the chronic daily intake for exposure to

volatile organic contaminants in groundwater via ingestion and inhalation are

comparable, as expected found in the literature (Foster and Chrostowski 1987,

McKone 1987, EPA 19841), the risks from this exposure will varv due to

differences in the potencv factors.

The excess lifetime upper bound cancer risks associated with the average and
plausible maximum cases were 9x10'6 (i.e., nine in one million) and 4x10°%
(i.e., four in ten thousand), respectively. For chemicals exhibiting
noncarcinogenic effects, the individual CDI:RfD ratios were less than one
resulting in hazard indices less than one for both the average and plausible
maximum cases. Thus there appears to be a low probability of adverse health

effects for this pathway.
4.3.3 MULTIMEDIA EXPOSURES

Exposure via one of the pathways discussed ahove for either the curvent- or
future-use scenarios does not preclude exposures via other pathways. For
exanmple. the voung adults using the Olympia Nominee Trust Co. property arve
probably exposed to both contaminated soil via direct contact and inhalation
of dust generated while riding dirt bikes. The inhalation exposure however,
results in a much smaller risk than the direct contact scenario. Hence, the
direct contact with soil scenario dominates the exposure and risk
calculations. By adding exposures from both routes would not result in any
change in the overall risk calculated for the direct contact scenario alone.
Therefore, in this situation, the quantitative risk is determined by only one
type of exposure. Similar results are found in comparing exposure to future

residents where the exposure and risk calculations are dominated bv the

ingestion of groundwater scenario.

4.4 SUMMARY OF OLYMPIA NOMINEE TRUST COMPANY PROPERTY EVALUATION

This section of the Endangerment Assessment for the Olympia Nominee Trust

Company property is a baseline assessment, which evaluates potential impacts
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TABLE 4-16

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF VAPORS WHILE SHOWERING
WITH GROUNDWATER AT OLYMPIA NOMINEE TRUST PROPERTY

POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

(mg/kg/d) EXCESS CANCER RISK
PLAUSIBLE POTENCY FACTOR PLAUSIBLE
COMPOUND AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAX TMUM
Bis(2-ethylhexy)phthalate 2.08E-07 4. 69E-07 8.40E-03 1.7e-09 3.9e-09
1,1-Dichloroethane 7.19€-05 1.66E-04 9.10E-02 6.5E-Qé 1.5e-05
Tetrachloroethene 1.42E-04 1.05€-03 3.30E-03 4.7e-07 3.5e-06
Trichloroethene 5.25E-04 8.55€-02 4.60E-03 2.4E-06 3.9e-04
TOTAL -- -- -- QE-06 4E-04
NONCARCINOGENIC EFFECTS (a)
CHRONIC DAILY INTAKE
(CD1> (mg/kg/d) RATIO OF CDI:RfD
---------------------- REFERENCE DOSE R LR
PLAUSIBLE (RfD) PLAUSIBLE
COMPOUND AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX TMUM
Bis(2-ethylhexy)phthalate 2.08E-07 4 .69E-07 2.00E-02 1.0E-05 2.3E-05
1,1-Dichloroethane 7.19€-05 1.66E-04 1.20€-01 6.0E-04 1.4€-03
trans-1,2-Dichloroethene 7.83E-05 6.44E-04 1.00€E-02 7.8E-03 6.4E-02
Tetrachlorcethene 1.42E-04 1.05€E-03 2.00E-02 7.1e-03 5.2E-02
Xylenes (total) 1.33E-04 4.61E-03 1.00E-02 1.3E-02 4.6E-01
HAZARD INDEX -- -~ -- <1 (0.02) <1 (0.06)

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the magnitude of the number).

the specified number of places to the left (i.e., 2.4E-03 = 0.0024).

A negative exponent indicates that the decimal should be moved



to human health in the absence of further remedial actions under both current-

and future-use scenarios. Chemicals of potential concern were selected based
on the analvtical sampling data of the envirvonmental media and consideration
of toxicity. The soil chemicals of potential concern weve chromiwn., 4,47 -DDT,
lead, and the carcinogenic and noncarcinogenic PAHs. The groundwater

chemicals of potential concern were arsenic, bis(2-ethylhexyl) phthalate, 1,1-
dichloroethane, trans-1,2-dichloroethene, manganese, tetrachloroethene,

trichloroethene, and total xylenes.

Under current land-use conditions at the Olympia Nominee Trust Company
property, the principal exposure pathways by which human receptors could
potentially be exposed to site contaminants originated with the contaminated
soils. Young adults were assumed to use the property for recreational
purposes. Exposure scenarios were developed for direct contact with soil
which included dermal contact with and incidental absorption of soil and for
the inhalation of dust generated while riding dirt bikes. Average and
plausible maximum exposure scenarios were developed for this pathway. The
exposure point concentrations of the chemicals of potential concern were
estimated for the potentially exposed population. Human health risks were
assessed based on these estimates of exposure and a quantitative description
of each compound’s toxicity. The major conclusions can be summarized as

follows:

s Exposure of workers to surface soil through dermal contact and
incidental ingestion could result in potential excess upper bound
lifetime cancer risks of 5x10 10 for the average exposure case and
3x10°® for the plausible maximum exposure case. Exposure to the
chemicals exhibiting noncarcinogenic effects appears to present a low
probability of adverse health effects based on the conditions of both
average and plausible maximum exposure, as the hazard indices are both
less than one.

s  Exposure of young adults to surface soil through dermal contact and
incidental ingestion could result in potential excess upper bound
lifetime cancer risks of 2x10°? for the average exposure case and
3%x10°% for the plausible maximum exposure case. Exposure to the
chemicals exhibiting noncarcinogenic effects appears to present a low
probability of adverse health effects based on the conditions of both
average and plausible maximum exposure, as the hazard indices are less
than one and equal to one, respectively,

4-34



s  Exposure of young adults through the inhalation of dust generated
while riding dirt bikes could result in potential excess upper bound
lifetime cancer risks of 3x1078 and 5x10°0 for the average and
plausible maximum exposure cases, respectively. Thore appoars to be
low probability of adverse health effects resulting from
noncarcinogenic exposure since the hazard indices are less than one
and equal to one for the average and plausible maximum exposure cases.

The exposure scenario described above would apply for future land-use
conditions as well. 1In addition, exposure pathways related to residential
soil exposure and to ingestion of the groundwater were considered. Average
and plausible maximum exposure scenarios were developed. The conclusions are

as follows:

» Exposure of residents to surface soil could result in upper bound
excess lifetime cancer risks of 2x10°8 for the average exposure case
and 6x107° for the plausible maximum exposure case. Under the
conditions of both the average and plausible maximum cases, there
appears to be a low probability of adverse health effects as the
hazard indices are below one.

s Ingestion of groundwater could result in potential upper bound
lifetime excess cancer risks of 4x10°% and 1x1073 for the average and
plaueible maximur cases., respectively .  The hazard index is below one
for both the average case and the plausible maximum case. Thus, there
appears to be a low probability of adverse health effects.

» Inhalation of volatiles released from the groundwater while showering
could result in 9x107% and 4x10°% potential upper bound excess
lifetime cancer risks for average and plausible maximum cases,
respectively. The hazard index was less than 1 for both the average
and plausible maximum cases.



5.0 UNIFIRST CORPORATION

The Unifirst Corporation is a uniform cleaning service company that used
tetrachloroethylene (PCE) in its dry cleaning operations. During the period
of 1966 to 1968, the company used five to six 55-gallon drums of PCE per year
in their operations. From 1977 to 1982, PCE was stored ahove ground in a
5,000 gallon tank for transfer to tank trucks and distribution to other

facilities.

5.1 CHEMICALS OF POTENTIAL CONCERN

The basis for the selection of the chemicals of potential concern is outlined
in Appendix A of this document and is based upon the methodology presented in
the Superfund Public Health Evaluation Manual (EPA 1986a). The data used in
this evaluation resulted from site investigations conducted by NUS for U.S.
EPA (NUS 1986, Alliance 1986), the supplemental RI conducted by Ebasco for
USEPA (Ebasco 1988a), by ERT for Unifirst Corporation, and by EPA. In cases
where duplicate analyses were performed, the validated U.S. EPA data were

used.

5.1.1 SOIL

The Unifirst Corporation property has been paved with asphalt. The available
soil data, summarized in Table 5-1, were collected during well installation.
Only data on volatile organic compounds are available. It is likely that the
presence of these compounds in the soil samples is due to their presence in
the groundwater. Acetone and methylene chloride are not selected as chemicals
of potential concern due to their presence in blanks associated with these
samples. Tetrachloroethene (PCE) 1s the primary chemical associated with this
site and 1s selected as a chemical of concern. 1,1,1-Trichloroethane, the
other chlorinated solvent, was not selected as a chemical of potential concern
due to the low concentration detected at the site. There is insufficient
toxicity information on ethyl ether (1,l-oxybisethane) and hexane and as a

result, these chemicals were not selected as chemicals of potential concern.
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Toluene and 1,1,2-trichloro-1,2,2-trifluorcethane were not selected as

chemicals of concern since they were detected at low concentrations.

5.1 GROUNDWATER

The volatile organic compounds detected in the groundwater at the Unifirst
Corporation property are presented in Table 5-2. The most frequently detected
compounds were trans-1,2-dichloroethene, tetrachloroethene, toluene, 1,1,1-
trichloroethane, and trichlorocethene. These are, therefore, selected as
chemicals of potential concern. The very high concentrations of
tetrachloroethene are most likely due to a tetrachloroethene spill which
produced a layver of pure chemical in the bedrock. Other chlorinated organics
detected include carbon tetrachloride, 1,1-dichloroethane, and 1,1-
dichloroethene. Of these, carbon tetrachloride will not be selected as a
chemical of potential concern since it was detected in approximately 5% of the
samples. Acetone was detected in 4 of 60 samples but is not selected as a
chemical of potential concern because it was detected sporadically only in one
well. That is, acetone was detected in one well on one week and not the next,
as seen in Appendix E. Benzene, bromoform, ethylbenzene, and total xylenes
were not selected as chemicals of potential concern since they were detected
in groundwater samples taken in April, 1985 but not in May or June, 1985
samples and have not been detected in other wells. Furthermore, they were
also not detected in the 1987 sampling. Chrysene and naphthalene were
detected at levels exceeding their solubilities. This effect may be due to a
co-solubilization effect since these compounds are more soluble in
tetrachloroethene than they are in water. Since the distribution of these
compounds in groundwater is unknown, that is, these compounds could be found
mixed in the tetrachloroethene layer rather than dissolved in the groundwater
itself and due to the limited toxicity information for chrysene, they were not

considered as chemicals of potential concern.

The inorganic constituents detected above background levels were aluminum,
barium, iron, and manganese, as seen by comparison with levels in Table A-2,
Appendix A. Very low levels (i.e., at or below background) of cadmium,

calcium, cobalt, copper, lead, magnesium, mercury. nickel, potassium, silver,
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TABLE 5-2

COMPOUNDS DETECTED IN GROUNDWATER AT THE UNIFIRST
CORPORATION PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND DETECTION  MEAN MAXTMUM

ORGANICS (ug/liter)

BENZENE 1766 NA 1700
BROMOFORM /7N NA 3000
2-BUTANONE 2/48 15.2 110
CARBON TETRACHLORIDE 1M/7 5.62 230
1,1-DICHLOROE THANE 16/71 17.2 810
1,1-DICHLOROETHENE 1M/ 6.37 160
TRANS-1,2-DJCHLOROETHENE 29/7 30.8 5000
ETHYLBENZENE 1766 NA 7400
TETRACHLOROETHENE 63/70 &40 22000
TOLUENE 22/64 14.9 380
1,1,1-TRICHLOROETHANE 27/70 29.5 3200
TRICHLORDETHENE 30/71 22.2 16000
TR1CHLOROF LUOROME THANE 1723 NA 2.00
TOTAL XYLENES 1766 NA 2900

SEMIVOLATILES/BASE NEUTRALS

CHRYSENE 172 NA 3.30
INORGANICS (ug/liter)

ALUMINUM 2/2 4500 7230
BARIUM 2/2 133 223
CADMIUM 1/2 NA 5.40
CALCIUM 2/2 76300 78600
COBALT 172 NA 6.60
COPPER i7A NA 46.0
IRON 2/2 11600 18200
LEAD 1/2 NA 18.0
MAGNESTUM 2/2 9410 10800
MANGANESE 2/2 309 435
MERCURY 1/2 NA 0.35
NICKEL N NA 11.0
POTASSIUM 2/2 6290 8800
SILVER 1/2 NA 4.40
SOD 1UM 272 50900 52000
TIN 172 NA 40.0
VANAD I UM 2/2 11.5 16.0
ZINC i7Al NA 44.0

NA = Not applicable; mean not calculated with only
one positive detection.

#NOTE# DUE TO THE OCCASIONAL REJECTION GOF SAMPLES DURING
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
CALCULATE A GEOMETRIC MEAN WILL SOMETIMES BE LESS
THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN THE
DENOMINATOR OF THE FREQUENCY OF DETECTION.



sodium, tin, vanadium and zinc were detected in the groundwater. Limited
toxicity information is available for aluminum so it was not selected as a
chemical of potential concern. In addition, the levels of aluminur detected
in the groandwater supgest that either aluminum was present in the particulate
phase or complexed with naturally occurring organic acids which can act to
increase the solubility of aluminum in water (Hem 1985). Manganese is an
essential nutrient and since it was not detected at greatly elevated levels
(i.e., greater than 10 times background), it was not selected as a chemical of
potential concern. Barium and iron were detected at levels approximately
twice the background concentrations. Given the natural variation in samples,
these compounds were also not selected as chemicals of potential concern. It
should be noted that the geometric mean and maximum concentrations of sodium
exceeded the Massachusetts advisory level of 20,000 ug/liter for persons on a

salt restricted diet.

5.1.3 SUMMARY

The chemicals of potential concern for the Unifirst Corporation property are
summarized in Table 5-3. The soil chemical of potential concern is
tetrachloroethene. The groundwater chemicals of potential concern are 1.1-
dichloroethane, 1,l-dichloroethene, trans-1,2-dichloroethene,

tetrachloroethene, toluene, 1,1,1-trichloroethane, and trichloroethene.

5.2 EXPOSURE ASSESSMENT

5.2.1 PROPERTY UNDER CURRENT-USE CONDITIONS

Under current-use conditions, there are no exposure pathways that are
complete. That is, while there is measurable contamination in soil and
groundwater at the Unifirst Corporation property, there are currently no
receptors. The Unifirst Corporation property is paved and therefore, exposure
to soil is nonexistent. There are no known users of the groundwater at the

Unifirst Corporation property and consequently, no exposure exists currently.



TABLE 5-3

CHEMICALS OF POTENTIAL CONCERN FOR THE UNIFIRST CORPORATIOXN PROPERTY

SOIL CROUNDWATER

Tetrachlorocethene 1,1-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Tetrachloroethene
Toluene
1,1.1-Trichloroethane

Trichloroethene
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5.2.2 PROPERTY UNDER FUTURE-USE CONDITIONS

In the absence of institutional controls limiting access of future uses of the
Unifirst Corporation property, there are several exposure pathways which must
be considered. Tt is possible that in the future, the property will be
expanded. Future land use involving excavations for utilities or construction
would create the potential for workers to be exposed to contaminated soils
through dermal contact and subsequent incidental ingestion as well as through
inhalation. This type of exposure would be short term and will not be
quantified. In addition, it is likely the contamination seen is from

degassing of groundwater.

It is also possible that in the future, this property will be developed for
residential purposes. Should this occur, the potential exists for residents
living on the property to be exposed to contaminated soils during'outdoor
activities. Exposure is assumed to occur via direct contact with contaminated
soils with subsequent ingestion and dermal absorption of chemicals. The
exposure point concentrations are summarized in Table 5-4. Because these
exposures are assumed to occur over a lifetime, time-weighted averages for the
amount of soil ingested per exposure event, the dermal soil contact rate, and
an individual's body weight were calculated and used to quantitatively
evaluate exposure of onsite residents over a lifetime. The assumptions are

summarized in Appendix C.

It is also possible that in the future, a well to be used for drinking water
purposes will be installed at the Unifirst Corporation property. Thus,
another exposure scenario would involve the ingestion of groundwater. Should
this water be used in a residential setting, exposures could occur via
inhalation and dermal contact from bathing or showering, washing clothes,
cooking, washing dishes, and any other household activities which involve the
use of water. In this endangerment assessment, exposure via ingestion and
inhalation while showering will be quantified. The groundwater concentrations
an individual might be exposed to are summarized in Table 5-5. The

assumptions used in estimating exposures are summarized in Appendix C.



TABLE 5-4

SOIL CONCENTRATIONS FOR THE CHEMICALS OF POTENTIAL CONCERN
FOR THE UNIFIRST CORPORATION PROPERTY

COMPOUND CONCENTRATION (ug/kg)
3 GEOMETRIC MEAN MAXIMUM
Tetrachloroethene 47.0 170

NA = Not applicable; mean not calculated with only one positive detection.
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TABLE 5-5

GROUNDWATER CONCENTRATIONS FOR THE CHEMICALS OF POTENTIAL CONCERN
FOR THE UNIFIRST CORPORATION PROPERTY

COMPOUND CONCENTRATION (ug/liter)
GEOMETRIC MEAN MAXIMUM
1,1-Dichloroethane 17.2 810
1,1-Dichloroethene 6.4 160
trans-1,2-Dichloroethene 30.8 5000
Tetrachloroethene 640 22000
Toluene 14.9 380
1,1,1-Trichloroethane 29.5 3200
Trichloroethene 22.2 16000




The groundwater concentrations of the chemicals of potential concern
summarized in Table 5-5 were used to estimate the concentrations that might be
expected to occur while showering. Using a theoretical exposure model,
outlined in Appendix C, Section C.Z2, (Foster and Chrostowski 1986, 1987), the
transfer of volatile organic compounds from shower droplets into the air and
their subsequent inhalation were estimated. Based on this exposure model, the
potential inhalation exposures to the groundwater contaminants which could
volatilize were quantified. The model estimates the intake level (in
mg/kg/day), rather than the ambient air concentrations that might be expected
while showering. These values are presented in Table 5-6 for the geometric

mean and maximum concentrations of the contaminants in groundwater.

5.3 RISK ASSESSMENT

According to guidelines for preparing risk assessments as part of the RI/FS
process (EPA 1986a), the potential adverse effects on human health should
first be assessed where possible by comparing chemical concentrations found in
environmental media at or near the site with applicable or relevant and
appropriate requirements (ARARs) or other guidance that has been developed for
the protection of human health or the environment. If ARARs are not available
for all chemicals and exposures considered, quantitative risk estimates must
be developed in addition to the comparison to ARARs. This section will
present a comparison of exposure point concentrations to the applicable or
relevant and appropriate requirements (ARARs) as well as a quantitative risk
assessment.

[

5.3.1 COMPARISON TO AFPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OR
OTHER CRITERIA

In this section, the concentrations of chemicals of potential concern in
groundwater at the Unifirst Corporation property are compared to ARARs and
other available criteria. Table 5-7 presents this comparison, and as can be
seen from the table, the geometric mean and maximwn concentrations of
trichloroethene exceed its MCL. The maximum concentrations of 1,1-

dichloroethene and 1,1,1-trichloroethane exceed their respective MCL; however,
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TABLE 5-6

INTAKE OF CHEMICALS OF POTENTIAL CONCERN RELEASED TO THE AIR WHILE
SHOWERING WITH GROUNDWATER FROM THE UNIFIRST CORPORATION PROPERTY

INTAKE (mg/kg/day)

COMPOUND GEOMETRIC MEAN MAXIMUM
. -4 -2

1,1-Dichloroethane 4.76x10 2.24%10
1.1-Dichloroethene 1.84x10 % 4 60x107°
trans-1,2-Dichloroethene 8.62X10-4 l.anlo_l
Tetrachloroethene 1.49}(10_2 5.12}{10_l
-4 -2

Toluene 4.25x10 1.08%10
1,1,1-Trichloroethane 7.48x10'4 8‘11}:10_2
} -4 -1

Trichloroethene 5.58x%x10 4.02x10

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating
decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified
number of places to the left (i.e., 2.4E-03 = 0.0024).



TABLE 5-7

COMPARISON OF CHEMICALS OF POTENTIAL CONCERN 1IN THE GRCUNDWATER AT THE UNIFIRST CORPORATION
WITH ARARS AND OTHER GUIDANCE

(mg/liter)

Concentration

éég%é;;;é-.--g;;;%gé ,.6363.. Massachusetts AWQC Adjusted for

Compound Mean MCL Drinking Water Standard Drinking Water Only
1,1-Dichloroethane 0.0172 0.810 -- .- (a)
1,1-Dichloroethene 0.0064 0.16 0.007 0.007 --
trans-1,2-Dichloroethene 0.0308 5.000 -- 0.07 (b,c) -
Tetrachloroethene 0.64 22.000 -- 0.005 --

Toluene 0.0149 0.038 -- 2.0 (b,o) .-
1,1,1-Trichloroethane 0.0295 3.200 0.20 0.20 (c) --
Trichloroethene 0.0222 16.000 0.005 0.005 --

= Not available

(a) Insufficient data.

{b) Proposed.

(c) Shall not exceed health advisories which have been adopted by the Massachusetts Division of Water Pollution
Control and/or the EPA. For groundwater, this would equate to the Clean Water Act criteria for human health
(drinking water only) or the Safe Drinking Water Act Maximum Concentration Limit Goals, whichever is more
stringent.
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thelr geomcetric mean concentrations are belovw thoir respective MCLS. The
maximum concentration of trans-1,2-dichlorocethene exceeds its Massachusetts
drinking water standard. The geometric mean and maximum concentrations of
tetrachloroethene exceed the Massachusetts drinking water standard. The
geometric mean and maximum concentrations of toluene are below the
Massachusetts drinking water standard. There are no ARARs or other guidance

levels for 1.l-dichlorocethane. There are no ARARs for soil.

5.3.2 QUANTITATIVE RISK CHARACTERIZATION

To quantitatively assess the risks to human health associated with the future-
use exposure scenarios considered in this assessment, the concentrations of
chemicals in relevant environmental media (exposure point concentrations)
presented in Section 5.2 are converted to chronic daily intakes (CDIs). CDIs
are the amount of a substance taken into the body per unit body weight per
unit time, expressed in units of mg/kg/day. A CDI is averaged over a lifetime
for carcinogens (EPA 1986b) and over the exposure period for noncarcinogens
(EPA 1986c). Section 1.4.4 summarized the methodology that will be used in

this section.

In this section of the risk assessment, the intakes of chemicals of potential
concern by potentially exposed populations are first calculated. To determine
these intakes, assumptions are made concerning chemical concentrations,
exposed populations, and exposure conditions such as frequency and duration of
exposure. For each exposure scenario evaluated, two exposure cases--an
average case and plausible maximum case--ave considered. For the average
grnposule case, geometric mean concentrations are used together with what are
considered to be the most likely (although conservative) exposure conditions.
For the plausible maximum case, the highest measured concentrations are used
together with high estimates of the range of potential exposure parameters
relating to the frequencv/duration of exposure and quantity of contaminated
media contacted. It should be noted that the exposure scenarios assumed for
the plausible maximum case, while considered possible, are likely to apply., if

at all, to only a very small segment of the potentially exposed populations.



Chronic dailv intakes, cucess lifetime cancer risks, and CDIIRID ratios fov
the site-related chemicals considered in this assessment, as well as the
asswmptions and procedures used to calculate these values, ave shown below for

each scenario evaluated.

As was discussed in Section 5.2.1, there are no pathways that are currently
commplete. In the absence of future remedial actions and institutional actions
limiting access to the property for redevelopment, individuals could be
exposed to groundwater and soil contaminants. Exposure to groundwater could
involve ingestion or inhalation of volatilized contaminants while using the

water for nonconsumptive uses.

5.3.2.1 Ingestion of Groundwater - Future-Use Scenario

Individuals could be exposed to groundwater contaminants by direct ingestion
of tap water. The average individual is assumed to weigh 70 kg and drink 2
liters of water each day for 70 years (an average lifetime). Based on these
assumptions, and the existing chemical concentrations in the groundwater,

chronic daily intakes were derived and are presented in Table 5-8.

The risks associated with these intake levels are also presented for chemicals

potentially exhibiting carcinogenic and noncarcinogenic effects.

The upper bound lifetime excess cancer risks associated with ingestion are
1x10°3 (i.e., one in one thousand) and 4x10"2 (i.e., four in one hundred) for
the average and plausible maximum cases, respectivelv. The potential upper

bound excess cancer risk under plausible maximum conditions may result in

significant disease. The evaluation of risks is based upon a low dose
exposure. Evaluation of risks at extremely high doses is beyond the scope of
this project. The hazard index for the average exposure scenario is less Lhan
one indicating a low probability of adverse health effects. Under the

plausible maximum exposure scenario, the hazard index exceeds one, suggesting
a potential threat to human health. The non-cancer risk associated with
ingestion results from exposure to trans-1,2-dichloroethene, 1,1,1-

trichloroethane, and tetrachloroethene. The similarities in chemical
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TABLE 5-8

EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF GRCUNDWATER AT UNIFIRST CORPORATION FROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK
GEOMETRIC MAX IMUM PLAUSIBLE POTENCY FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX TMUM (mg/kg/d)-1 AVERAGE MAXTMUM
1,1-Dichloroethane 17.2 810 4.91E-04 2.31E-02 9.10E-02 4.5€-05 2.1€-03
1,1-Dichloroethene 6.4 160 1.83E-04 4.57€-03 6.00E-01 1.1E-04 2.7e-03
" Tetrachloroethene 640 22000 1.83E-02 6.29E-01 5.10E-02 9.3e-04 3.2E-02
Trichloroethene 22.2 16000 6.34E-04 4.57E-01 1.10E-02 7.0E-06 5.0E-03
- TOTAL -- -- -- -- -- 1E-03 4E-02
— B. NONCARCINOGENIC EFFECTS (a)
CHRONIC DAILY INTAKE
e CONCENTRATION (ug/L) (CDI) (mg/kg/d) RATIO OF CDI:RfD
------------------------------------------- REFERENCE DOSE AR R
. GEOMETRIC MAX IMUM PLAUSIBLE (RfD) PLAUSIBLE
.- COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX I MUM
_.1,1-Dichloroethane 17.2 810 4.91E-04 2.31€-02 1.20€-01 4.1E-03 1.96-01
1,1-Dichloroethene 6.4 160 1.83E-04 4 .57E-03 9.00E-03 2.0E-02 5.1e-01
trans-1,2-Dichloroethene 30.8 5000 8.80E-04 1.43E-01 1.00E-02 8.8E-02 1.4E+01
Tetrachloroethene 640 22000 1.83E-02 6.29€-01 2.00E-02 9.1E-01 3.1+
T Toluene 14.9 380 4. 26E-04 1.09E-02 3.00e-01 1.4€-03 3.6€-02
1,1,1-Trichloroethane 29.5 3200 8.43E-04 9.14E-02 9.00E-02 9.4E-03 1.0E+00
~- HAZARD INDEX - -- .- -- -- 1 >1 (47)

(@) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

NOTE:
yumber.)

Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude of the
A negative exponent indicates that the decimal should be moved the specified number of places to the left
T(i.e., 2.4E-03 = 0.0024).



struciuye, targel organe., and toulcity between those chemlivals indicntes
their concentrations and CUI:RfD ratios should be considered additive. To
detarnine whether or not there would be anv aduverse health oifcets tron snort-
term exposure to the three chemicals whose maximum concentrations exceeded
their RFDs, their maximum concentrations were compared to human health
criteria for short-term exposures. The maximum concentration of trans-1,2-
dichloroethene exceeded the 10-day health advisory of 1.430 ug/liter for
children and was less than the one-day health advisory of 20,000 ug/liter for
children (EPA 1987h). Both the one-day and 10-day health advisories for
tetrachloroethene are 2,000 ug/liter (EPA 1987i). These concentrations were
exceeded by the maximum groundwater concentration. The maximum CPI for 1,1,1-
trichloroethane does not exceed its subchronic RfD of 0.9 mg/kg/d (EPA 1988e),
nor does the maximum groundwater concentration exceed either the one-day
(140,000 ug/liter) or the 10-day (35,000 ug/liter) health advisory for
children (EPA 1987j).

5.3.2.2 Inhalation Of Contaminants While Showering - Future-Use Scenario

In addition to ingestion of groundwater, inhalation of volatilized
contaminants can occur while using the water for nonconsumptive uses.
Exposure to individuals while showering is quantified here. The shower model
of Foster and Chrostowski (1987), discussed in Appendix C, Section C.2, was
used to quantify exposure via this pathway. The potential health risks
associated with the estimated inhalation exposures while showering are
presented in Table 5-9. It should be noted that while the chronic daily
intake for exposure to volatile organic contaminants in groundwater via
ingestion and inhalation are comparable, as euxpected from the literature
(Foster and Chrostowski 1987, McKone 1987, EPA 19841i), the risks from this

exposure will vary due to differences in the potency factors.

The excess lifetime upper bound cancer risks associated with the average and
plausible maximum cases were 3x10'4 (i.e., three in ten thousand) and lxlO'2
(i.e., one in one hundred), respectively. For chemicals exhibiting
noncarcinogenic effects, the individual CDI:RfD ratios for each compound under

average conditions were below one as was the hazard index. The CDI:RfD ratio
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EXPCSURES AND RISAS ASSOCIATED WITH INHALATION OF

TABLE S5-%

WITH GROUNDWATER AT UNIFIRST CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

VAPORS WHILE SHOWERING

CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
(mg/kg/d) EXCESS CANCER RISK

PLAUSIBLE POTENCY FACTOR PLAUSIBLE

COMPOUND AVERAGE MAX TMUM (mg/kg/d)-1 AVERAGE MAX IMUM
1,1-Dichloroethane 4, 76E-04 2.24E-02 9.10E-02 4 .3E-05 2.0E-03
1,1-Dichloroethene 1.84E-04 4.60E-03 1.20€+00 2.2E-04 5.5E-03
Tetrachloroethene 1.49E-02 5.12E-01 3.30e-03 4.9E-05 1.7e-03
Trichloroethene 5.58E-04 4.02E-01 4.60E-03 2.6E-06 1.8€-03
TOTAL -- -- -- 3E-04 1E-02

B. NONCARCINOGENIC EFFECTS (a}
CHRONIC DAILY INTAKE
(CD1Y  (mg/kg/d) RATIO OF CDI1:RfD

---------------------- REFERENCE DOSE A

PLAUSIBLE (RfD) PLAUSIBLE

COMPOUND AVERAGE MAX TMUM (mg/kg/d) AVERAGE MAX IMUM
1,1-Dichloroethane 4_.76E-D4 2.24E-02 1.20€-01 4.0E-03 1.9E-01
1,1-Dichloroethene 1.84E-04 4 .60E-03 9.00E-03 2.0E-02 5.1E-01
trans-1,2-Dichloroethene 8.62E-04 1.40E-01 1.00E-02 8.6E-02 1.4E+01
Tetrachloroethene 1.49E-02 5.12E-01 2.00E-02 7.4E-D0 2.6E+01
Toluene 4 . 25E-04 1.08g-02 1.50E+00 2.8e-04 7.2E-03
1,1,1-Trichloroethane 7.48E-04 8.11e-02 3.00€E-01 2.5E-03 2.76-01
HAZARD INDEX - - -- -- <1 (0.9) >1 (41

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the magnitude of the number).

the specified number of places to the left (i.e., 2.4E-03 = 0.0024).

N
1

p—

~.d

A negative exponent indicates that the decimal should be moved




cuceided onc for exposure to trans-l,2-trichiovocthenc and tetrachlorocthone
under pliausible maximum conditions. and hence. the hazard index exceeded one

also.

5.3.2.3 Direct Contact With Contaminated Soil - Future-Use Scenario

I1f the Unifirst Corporation property were redeveloped for residential purposes
and the pavement was torn up, the potential exists for residents living on the
property to be exposed to contaminated soils during outdoor activities. Table
5-10 summarizes the average and plausible maximum exposure assumptions used in
this evaluation. These assumptions are average lifetime exposures. Time-
welghted averages for the amount of soil ingested per exposure event. the
dermal soil contact rate, and an individual's body weight were calculated and

used to quantitatively evaluate exposure of onsite residents over a lifetime.

Using these assumptions, chronic daily intake (CDI) estimates ror incidental
soil ingestion and dermal absorption of chemical contaminants can be
calculated. The formulae used are presented in Scction C.2 of Appendix C of
this endangerment assessment. The total CDI associated with direct contact
with soils is the sum of the CDIs from incidental ingestion and dermal
absorption. Table 5-11 presents the average and plausible maximum CDIs, as
well as the potential carcinogenic and noncarcinogenic risks associated with

these exposures,

The upper bound lifetime excess cancer risks associated with
— tetrachlovoethene, the only soil chemical of potential concern exhibiting
potential carcinogenic effects, are gx10° 1Y (i.¢., eight in ten billion) for
the average exposure case and 4x1078 (i.e., four in one hundred million) for
the plausible maximum exposure case. Under the conditions of both the average
and plausible maximum cases, exposure to the chemicals of potential concern
exhibiting noncarcinogenic effects appear to present a low probability since

the ratios of the CDI:RfD are below one.
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ASSUMPTIONS FOR USE IN RISK ASSESSMENT Fubk DIRECT
RESIDEKTS WITH SOIi. AT THE URIPFIkST

T

ABLE - 1u

CONTACT BY FUTURE
CURPGHRATION PROPERTY

Parameters

Average FExposure

Plausible

Maximum Exposure

Frequency of Exposure
Duration of Exposure
Average Weight

Incidental Ingestion Rate?

Percent Organic Compounds
Absorbed from Ingested Soils

Percent Inorganic Compounds
Absorbed from Ingested Soils

Soil Contact Rate?®

Percent Organic Compounds
Absorbed Dermally from Skin

Percent Inorganic Compounds
Absorbed Dermally from Skin

Average Lifetime

100 d/yx
70 yr
63 kg

54 mg/d

100%

100%

0.79 p/d

Negligible

70 years

168 d/yr
70 yr
63 kg

145 mg/d

100%

Negligible

70 years

& Based on lifetime averages.
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50900 MULTIMEDIA EXPOSURES

Exposure via one of the pathways discussed above for the future-use scenavios
does not preclude exposures via other pathways. For example, residents of the

area may be exposed to contaminated soil and contaminated tap water.

Exposure by one route generally dominates the exposure and risk calculations,
and by adding exposures from other routes is unlikely to have a substantial
effect on risks. For example, under the average future-use exposure scenario,
the upper bound excess lifetime cancer risk associated with direct contact
with soil is 8x10710. The upper bound lifetime cancer risk associated with
the inhalation of vapors released while showering is 3x10°% and that
associated with the ingestion of groundwater is 1x10°2. The sum of these
three values is approximately equal to the risk value associated with exposure
to contaminants in groundwater. Therefore, in this situation, the

quantitative risk is dominated by one exposure pathway.

5.4  SUMMARY OF UNIFIRST CORPORATION PROPERTY EVALUATION

This secction of the Endangerment Assessment for the Unifirst Corporation
property 1s a baseline assessment, which evaluates potential impacts to human
health in the absence of further remedial actions under both current- and
future-use scenarios. Chemicals of potential concern were selected based on
the sampling data of the environmental media and consideration of toxicity.
The soil chemical of potential concern was tetrachloroethene. The groundwater
chemicals of potential concern were 1,1-dichlorocthane, 1,1-dichloroethene,
trans-1,2-dichloroethene, tetrachlorocthenc, toluene, 1.1, 1-trichlorocthanc,

and trichloroethene.

Under current land-use conditions, there are no cuposure pathways by which
human receptors could potentially be exposed to site contaminants. Under
future-use conditions, exposure pathways related to groundwater use and soil
exposure were considered. Average and plausible maximum exposure scenarios

were developed for ingestion of groundwater, inhalation of volatiles while



showering, and diveet contaet with soil which included derma. abeorpiion fron

and Incidental Inpestion o ©oil. The conclusions are summarized as iollows:

» Ingestion of groundwater could result in potential upper bhound
lifetime excess cancer risks of 1x10°3 and 4x10°2 for the average and
plausible maximum cases, respectively. The hazard index equaled 1 for
the average case but exceeded 1 for the plausible maximum case.

« Inhalation of volatiles released from the groundwater while showering
could result in 3x10"% and 1x10° % potential upper bound excess
lifetime cancer risk for the average and plausible maximum cases,
respectively. The hazard index was less than 1 for the average and
greater than one for the plausible maximum cases.

» Exposure of residents to surface soil could result in upper bound
excess lifetime cancer risks of 8x10710 for the average enposure case
and 421078 for the plausible maximum cxposure case. Under the
conditions of both the average and plausible maximum cases, the hazard
indices, for exposure to chemicals exhibiting noncarcinogenic effects,
are below one.



6.0 WILDWOOD CONSERVATION CORPORATION

The Wildwood Conservation Corporation is the current owner of an undeveloped
15 acre parcel of land west of Wells G & H. The land is bordered by the
Boston and Maine railroad to the west, the Aberjona River to the east, Olympia
Nominee Trust to the north, and Whitney Barrel Company, Aberjona Autoparts
Company, and Murphy Waste 0il Service Company to the south. The Wildwood site

was formerly owned by the John J. Riley Company and by Beatrice Foods, Inc.

6.1 CHEMICALS OF POTENTIAL CONCERN

The basis for the selection of chemicals of potential concern is outlined in
Appendix A of this endangerment assessment. Validated analytical sampling
data collected by NUS (NUS 1986, Alliance 1986) and Ebasco (1988a), which is
tabulated in Appendix E of this report, was used with the methodology
presented in the Superfund Public Health Evaluation Manual (EPA 1986a) to
select those chemicals which may pose a threat to human health and the

environment.

6.1.1 SOIL AND SLUDGES

The soils at the Wildwood Conservation Corporation property were characterized
with numerous sludge piles. These sludges ranged in consistency from a dry,
cake-1like asphalt looking material to an oily, petroleum looking, moist
material. Some of the materials classified as sludges looked like spill
materials or raw products. In a few instances, the sludges could have been
discolored soils (Ebasco 1988b). Soil and sludge samples were taken from
various locations on the Wildwood property, as seen in Figure 6-1. For the
purposes of this evaluation, the soil samples were treated separately from the
sludges. Additionally, the sludges were divided into two groups. The
intention here was to determine the nature and extent of the contamination
and, in the event of variable contamination, to delineate "hot spots" or areas

of contamination which should be targeted for removal action.
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The surtfice so0il data., summarized in Table 6-1. reveal widespread
contamination by organic chemicals including pesticides and PCBs. The
subsurface soil data are summarized in Table 6-2 and are used to confirm the
presence of some of the more mobile organic compounds and will aid in the

selection of chemicals of potential concern.

The most frequently detected compounds in the soll are acetone, methylene
chloride, and trichloroethene. All were found in both surface and subsurface
soils at about the same concentrations and hence are selected as chemicals of
potential concern. Other volatile organic compounds detected more than once
are 2-butanone, trans-1,2-dichloroethene, ethylbenzene, tetrachloroethene,
toluene, 1,1,1-trichloroethane, and xylene. 2-Butanone was detected with
about the same frequency in both surface and subsurface soils; it was not
selected as a chemical of potential concern because it belongs to the same
class of compounds as acetone and it was detected at concentrations much lower
than acetone. 1,1,1-Trichloroethane was also not selected as a chemical of
potential concern due to the relatively low concentrations detected and its
relatively low toxicity compared to the chlorinated solvents. Ethylbenzene,
toluene, and xylene were detected in both sets of soil samples. These three
compounds have similar health endpoints in humans; toluene was detected the
most frequently and in the greatest concentrations and hence was selected as a

chemical of potential concern representing this group of compounds.

Numerous polynuclear aromatic hydrocarbons (PAHs) were detected at the
Wildwood property. The potentially carcinogenic members of this class of
compounds, as determined by the International Agency for Research on Cancer
(IARC), detected at this property (benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and indeno(l,2,3-c,d)perylene)
will be treated together and evaluated as chemicals of potential concern. The
toxicity categorization of the PAHs has been established by IARC (1983).

There is relatively little data on PAHs which show non-carcinogenic effects.
For example, napthalene is the only non-carcinogenic PAH for which EPA has
derived an RfD. The noncarcinogenic PAHs will be treated as a group using the
IARC classification scheme and risk will be evaluated using the RfD for

naphthalene. The noncarcinogenic PAHs detected at the site are acenaphthene,
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COMPOUNDS DETECTED [N SURFACE SOILS AT
CONSERVATION CORPGRATION PROPERTY OF THE WELLS G & H SITE

TABLE 6-1

THE W1LDWOQD

FREQ. OF GEOMETRIC
COMPOUND DETECTION MEAN MAXTMUM
ORGANICS (ug/kg)
VOLATILES
ACETONE 8/8 81.4 1200
2-BUTANONE 2/16 6.49 67.1
CHLOROFORM 1715 NR 2.00
TRANS-1,2-DICHLOROETHENE 5716 4.07 89.0
ETHYLBENZENE 4716 2.97 7.96
2-HEXANONE 1716 NA 51.0
METHYLENE CHLORIDE 11/15 22.1 670
TETRACHLOROETHENE 5/16 7.44 2000
TOLUENE 7/14 6.21 49.6
1,1,1-TRICHLOROETHANE 4/16 2.54 4.00
TRICHLORCETHENE 14716 81.8 12000
XYLENES, TOTAL 5/16 4.27 25.0
SEMI-VOLATILES
ACENAPHTHENE 1716 NR 93.0
ACENAPHTHLYENE 1716 NA 497
ANTHRACENE 5/16 16 514
BENZO(a)ANTHRACENE 5/16 189 1120
BENZO(a)PYRENE 5/16 192 1040
BENZO(b) FLUORANTHENE 4/16 233 2230
BENZO(g,h, 1 JPERYLENE 1716 NA 812
BENZO(k ) FLUORANTHENE 3/16 171 360
BIS(2-ETHYLHEXYL )PHTHALATE 10/14 407 9350
BUTYLBENZYL PHTHALATE 2/16 175 287
CHRYSENE 5/16 194 935
DI-N-BUTYLPHTHALATE 7714 409 3000
FLUORANTHENE 6/15 215 1260
INDENO(1,2,3-CD)PYRENE 5/16 176 862
2-METHYLNAPHTHALENE 2/16 163 240
NAPHTHALENE 3716 164 237
N-NITROSODIPHENYLAMINE 1712 NR 120
CARCINOGENIC PAHS, TOTAL 6716 1100 6090
NONCARCINOGENIC PAHS, TOTAL 8716 713 3830
PHENANTHRENE 6/16 180 560
PHENOL 1716 174 400
PYRENE 8/14 199 1100
PESTICIDES/PCBS/DIOXINS
4,4'-DDE 3716 12.2 570
4,4'-DDD 2/16 10.9 240
4,4"-DDT 4/16 14.7 210
CHLORDANE 3/14 68.1 23000
GAMMA-BHC (LINDANE) 1/16 4.99 137
AROCLOR-1254 4/15 228 130000
AROCLOR- 1260 1716 89.6 490
HpCDD 1/6 NA 3.70
ocoo 1/6 NA 38.2

NA = Not applicable; mean not calculated with only one positive detection.

NR = Not reported; chemical was detected infrequently, and the use of one-half the detection
limit in calculating a mean results in a mean concentration which exceeds the maximum

detected value. Therefore a mean is not. used.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE QA/QC PROCESS THE NUMBER OF
SAMPLES USED TO CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL NUMBER

SAMPLES AS PRESENTED IN THE DENOMINATOR OF THE FREQUENCY OF DETECTION.



TABLE 6-1 (continued)

COMPOUNDS DETECTED IN SURFACE SOILS AT THE WILDWOOD
CONSERVATION CORPORATION PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND DETECTION MEAN MAX IMUM
INORGANICS (mg/kg)
ALUMINUM 16/16 5420 11200
ANT IMONY 2/16 3.77 29.4
ARSENIC 16/16 7.31 60.7
BARIUM 16/16 39.3 886
BERYLLIUM 3/16 0.28 0.52
CADMIUM 7716 0.72 27.2
CALCIUM 16/16 847 3560
CHROMIUM 16716 45.5 3060
COBALT 3/16 3.09 12.0
COPPER 15716 17.2 181
1RON 16/16 5940 20500
LEAD 16/16 31.0 683
MAGNESIUM 16716 792 5170
MANGANESE 16/16 55.3 262
MERCURY 5716 0.04 5.50
NICKEL 7716 4,41 23.0
POTASSIUM 14/16 329 1590
SOD UM 9/16 148 250
VANAD 1UM 15/16. 1.7 36.7
ZINC 16/16 58.0 1240
CYANIDE 2/16 0.65 18.0
NA = Not applicable; mean not calculated with only one positive detection.
NR = Not reported; chemical was detected infrequently, and the use of one-half the detection

limit in calculating a mean results in a mean concentration which exceeds the maximum
detected value. Therefore a mean is not used.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE QA/QC PROCESS THE NUMBER OF
SAMPLES USED TO CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL NUMBER
SAMPLES AS PRESENTED IN THE DENOMINATOR OF THE FREQUENCY OF DETECTION.
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TABLE 6-2

COMFOUNDS DETECTED I[N SUBSURFACE SOILS AT THE W!LDWOOD
CONSERVATION CORPORATION PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND DETECTION MEAN MAX IMUM

ORGANICS (ug/kg)

VOLATILES

ACETONE 7/9 45.7 1000
2-BUTANONE 2/14 6.21 71.0
TRANS-1,2-DICHLOROETHENE 3/14 6.18 1600
ETHYLBENZENE 3714 3.22 13.0
METHYLENE CHLORIDE 3714 4.52 650
TETRACHLOROETHENE 5/14 . 13.2 6400
TOLUENE 6/14 3.52 34.0
TRICHLOROETHENE 10714 52.5 25000
XYLENES, TOTAL S5/14 4.34 68.0

SEMI-VOLATILES

ANTHRACENE 1714 NA 520
BENZO(a)PYRENE 2/14 172 1400
BENZ20(b)FLUORANTHENE 1714 NA 1600
BIS(2-ETHYLHEXYL )PHTHALATE 12/14 331 8900
BUTYLBENZYL PHTHALATE 4714 218 1100
CHRYSENE 1716 NR 39.0
DI-N-BUTYLPHTHALATE 6/14 311 1900
FLUORANTHENE 1714 NA 790
2-METHYLNAPHTHALENE 1714 NA 1300
NAPHTHALENE 1714 NA 1700
CARCINOGENIC PAHs, TOTAL 2/14 514 3520
NONCARCINOGENIC PAH’s, TOTAL 1/ NA 3790
PENTACHLOROPHENOL 1/14 NA 230
PESTICIDES/PCB’S

CHLORDANE 2/14 72.5 96000
AROCLOR-1254 6/14 149 81000

INORGANICS (mg/kg)

ALUMINUM 164714 3840 8450
ARSENIC 11714 2.90 44.0
BARTUM 12/14 16.2 343
BERYLLIUM 2/14 0.27 0.48
CADMIUM 6/14 0.63 4.70
CALCIUM 14/14 438 1050
CHROMIUM 14714 14.6 77.2
COPPER 8/14 3.9 16.3
1RON 14714 3580 9260
LEAD 13714 3.48 126
MAGNES]UM 14714 703 1850
MANGANESE 14/14 32.8 108
MERCURY 2/14 0.02 2.60
NICKEL 3/14 2.88 18.4
POTASSIUM 13714 248 656
SODIUM 6/14 160 250
VANAD TUM 11714 5.54 13.2
ZINC 13714 20.6 290
CYANIDE 1714 NA 1.10

NA = Not applicable; mean not calculated with only
one positive detection.

NR = Not reported; chemical was detected infreguently,
and the use of one-half the detection lLimit in
calculating a mean results in a mean concentration
which exceeds the maximum detected value. Therefore
a mean is not used.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE
QA/QC PROCESS THE NUMBER OF SAMPLES USED TO CALCULATE THE
GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL
NUMBER OF SAMPLES AS PRESENTED IN THE DENOMINATOR OF THE
FREQUENCY OF DETECTION.
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acenaphthylene . anthracene, henzo(g,h.i)perviene, chyvsene, fluoranthenc.

naphthslence. phenanthrene, and pyrene.

The phthalate esters (bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, and
butyl benzyl phthalate) were detected in both surface and subsurface soils.
Bis(2-ethylhexvl)phthalate was detected in the highest concentrations and with
the greatest frequency. Hence, it will be selected as a chemical of potential

concern.

Several pesticides [chlordane, 4,4'-DDT and its degradation products, (4,4°'DDD
and 4,4'-DDE), and gamma-hexachlorocyclohexane (Lindane)] and the
polychlorinated biphenyls (PCBs) (Aroclor 1254 and Aroclor 1260) were detected
in the Wildwood property soils. With the exception of Lindane, which was
detected once in the surface soils, all will be selected as chemicals of
potential concern. The two PCB Aroclors will be treated collectively as will

4,4 -DDT, 4,4'-DDD, and 4,4'-DDE, referred to subsequently as 4,4'-DDT.

Pentachlorophenol, phenol, N-nitrosodiphenylamine, chloroform, and 2-hexanone
are not considered further since they were detected only once in either

surface or subsurface soils.

Six soil samples were analyzed for the polychlorinated dibenzo-p-dioxins
(PCDDs), as seen on Figure 6-1. In sampling location D6, hepta-
chlorodibenzo-p-dioxin (HpCDD) and octachlorodibenzo-p-dioxin (OCDD) were
detected at concentrations of 3.7 ng/g and 38.2 ng/g, respectively. These two
compounds are members of the PCDD family of compounds, the most biologically
active of which is 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD), which
was not detected here. Additionally, the most biologically active congeners
tend to be chlorinated at the 2,3,7,8 position. For regulatory purposes, the
relative potencies of the other PCDDs are often based on a comparison with

2,3,7.8-TCDD, as discussed in Appendix A.

The toxicity equivalence factors (TEFs) for the congeners detected here are
0.0037 ng/g conservatively assuming all the HpCDD is 2,3,7,8-HpCDD and the

OCDD concentration is O ng/g. The total 2,3,7,8-TCDD equivalent concentration
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ig G.Q037 ny/e which is well below the 1 ng/c tvpical soill actvion levels for
this ¢lasa of compounds (Kimbrough 1984, EPA 1688d:. Thus. these two

compounds were not selected as chemicals of potential concern.

Numerous inorganic constituents were detected in the Wildwood soils. The
concentrations of all the inorganic constituents detected in the subsurface
soils fell within background ranges and hence will not be discussed further.
Barium, cadmium, chromium, lead, mercury and zinc were detected at
concentrations which exceed the range of typical soils (Table A-1 of Appendix
A). Barium was detected at a geometric mean concentration which fell within
both background ranges and at a maximum concentration which fell within the
range of maximums of Massachusetts and Eastern United States soils (Connor and
Shacklette 1975, Shacklette and Boerngen 1984). Thus, barium was not selected
as a chemical of potential concern. The geometric mean cadmium concentration
was within the background range (Connor and Shacklette 1975) but the maximum
concentration exceeded the maximum background concentration by almost a factor
of 30. As a result, cadmium was selected as a soil chemical of potential
concern. Chromium was detected at geometric mean concentrations which fell
within the background range for both Massachusetts and Eastern U.S. soils
(Connor and Shacklette 1975, Shacklette and Boerngen 1984). The maximum
concentration exceeded the maximum background concentration by at least a
factor of 10. Therefore, chromium was selected as a chemical of potential
concern. Mercury was detected at geometric mean and maximum concentrations
which fell within the background range and were less than twice the maximum
background concentration, respectively. Mercury was not selected as a
chemical of potential concern. Lead was selected as a chemical of potential
concern becuase its geometric mean and maximum concentrations exceeded
Massachusetts background ranges (Shacklette and Boerngen 1984) and twice the
maximum Eastern U.S. concentration. Zinc was not selected as a chemical of
potential concern because it is an essential nutrient and its maximum
concentration fell within the acceptable range of ten times the maximum
background concentration. To summarize, cadmium, chromium, and lead were
selected as chemicals of potential concern. Additionally, all the inorganic
subsurface soil concentrations were detected within the range for background

soil with the exception of cadmium and lead.
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The chemicals of potential concern for the surface soils at the Wildwood
Conservation Corporation property are: acetone, bis(2-ethylhexyl)phthalate,
cadmium, chlordane, chromium, 4,4-DDT, trans-1,2-dichloroethene, lead,
methylene chloride, carcinogenic PAHs, noncarcinogenic PAHs, PCBs,

tetrachloroethene, toluene, and trichloroethene.

The northern sludge samples include SL-09, SL-10, and SL-11 (a duplicate of
SL-10). Chloroform, ethylbenzene, toluene, and total xylenes were the only
volatile organic compounds detected in these samples as seen in Table 6-3.

The last three have similar health endpoints in humans, xylene was detected in
the highest concentrations and was selected as a chemical of potential
concern, representing these three compounds. Chloroform was also selected as

a chemical of potential concern.

Numerous semivolatile organics were also detected in the northern sludge
samples. Of the three phenolic compounds detected, phenol and
pentachlorophenol were selected as chemicals of potential concern. 2-
Methylphenol was not selected as a chemical of potential concern due to
insufficient information on its toxicity. Bis(2-ethylhexyl)phthalate was
selected as a chemical of potential concern, representing the class of
phthalate esters. The PAHs were divided into groups as potentially
carcinogenic PAHs and noncarcinogenic PAHs and selected as chemicals of

potential concern.

The pesticides. chlordane, 4,4'-DDT, 4,4'-DDD, 4.4'-DDE, endrin, and lindane,
were detected in the northern sludge samples. Of these, chlordane and 4,4'-
DDT and its degradation products were selected as chemicals of potential

concern since they were detected in the highest concentration.

The inorganic constituents detected in the northern sludge samples were, with
the exception of cadmium, chromium, and lead detected at levels that are
generally found in soils [i.e., the geometric mean concentration fell within
the background ranges and the maximum concentration was less than twice (or

ten times for the essential nutrients) the maximum background concentration].
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TABLE 6-3
COMPOUNCS DETECTED IN NORTHERN SLUDGES AT THE WILDWOQOD
CONSERVATICN CORPORATICON PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND DETECTION MEAN MAXIMUM

ORGANICS (ug/kg)’

VOLATILES

CHLOROFORM 172 NA 3150
ETHYLBENZENE 1/2 NA 9500
TOLUENE 172 NA 2390
XYLENES, TOTAL 172 NA 61000

SEMI-VOLATILES

BENZOIC ACID 1/2 NA 80000
BENZO( 3 )ANTHRACENE 172 NA 20300
BENZO(b)FLUORANTHENE 1/2 NA 1800
BENZO(k ) FLUORANTHENE 172 NA 1200
BIS(2-ETHYLHEXYL)PHTHALATE 172 NA 37000
BUTYLBENZYL PHTHALATE 172 NA 3100
CHRYSENE 172 NA 38900
DI1BENZOFURAN 1/2 NA 20400
DIETHYL PHTHALATE 1/2 NA 1300
D1-N-BUTYL PHTHALATE 172 NA 5600
DI-N-OCTYL PHTHALATE 172 NA 2200
FLUORANTHENE 272 6710 12800
FLUORENE 172 NA 60000
2-METHYLNAPHTHALENE 2/2 116000 484000
2-METHYLPHENOL 172 NA 1070
NAPHTHALENE 272 36700 89600
CARCINOGENIC PAHs, TOTAL 2/2 14600 59200
NONCARCINOGENIC PAH’s, TOTAL 2/2 259000 966000
PENTACHLOROPHENOL 1/2 NA 6400
PHENANTHRENE 2/2 52600 184000
PHENOL 172 NA 9800
PYRENE 2/2 29900 115000

PESTICIDES/PCB’S

GAMMA-BHC 172 NA 1300
4,4 -DDT 172 NA 15000
4,4’ -DDE 172 NA 4700
ENDRIN 172 NA 2900
CHLORDANE 272 6620 81000

INORGANICS (mg/kg)

ALUMINUM 2/2 780 1330
ARSENIC 272 16.9 86.0
BARITUM 2/2 294 423
CADMIUM 2/2 3.46 13.0
CALCIUM 2/2 2310 7900
CHROMIUM 2/2 270 802
COBALT 1/2 NA 279
COPPER N 2/2 35.4 77.0
IRON 2/2 10400 39900
LEAD 2/2 819 6180
MAGNESTUM 2/2 580 1250
MANGANE SE 2/2 54.2 173
MERCURY 2/2 0.38 2.30
NICKEL 2/2 14.4 17.0
SOD TUM 2/2 454 880
TIN 2/2 16.9 45.0
VANAD [UM 2/2 43.5 105
ZINC 2/2 280 742

NA = Not applicable; mean not calculated with only
one positive detection.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING THE
QA/QC PROCESS THE NUMBER OF SAMPLES USED TO CALCULATE THE
GEOMETRIC MEAN WILL SOMETIMES BE LESS THAN THE TOTAL
NUMBER OF SAMPLES AS PRESENTED IN THE DENOMINATOR OF THE
FREQUENCY OF DETECTION.
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Thus . cadmiam, chromium, and lead were sclected as o chemical of potential

concern ftor the northern sludge samples.

Thus, the chemicals of potential concern for the northern sludges are bis (2-
ethylhexyl)phthalate, cadmium, chlordane, chloroform, chromium, 4,4'-DDT,
lead, carcinogenic PAHs, noncarcinogenic PAHs, pentachlorophenol. phenrcl, and

xylenes.

The southern sludge samples included SL-01 to SL-08. The contamination in
these sludges (Table 6-4) was somewhat different than that found in the
northern sludge samples (Table 6-3). The southern sludges contained the
volatile compounds: trans-1,2-dichloroethene, 2-hexanone, tetrachloroethene,
toluene, 1,1,1-trichloroethane, and trichloroethene. All of these compounds
will be selected as chemicals of potential concern with the exception of 2-
hexanone since it was detected at a concentration near its analytical
detection limit. Several semivolatile organic compounds were detected in the
southern sludge samples. Of these compounds, pentachlorophenol, bis(2-
ethylhexyl)phthalate, and the carcinogenic and noncarcinogenic PAHs were
selected as chemicals of potential concern. Chlordane and 4,4'-DDT and its
degradation products were selected as chemicals of potential concern.
representing the pesticide class of compounds. Cadmium, chromium, and lead
were selected as chemicals of potential concern since they were the only
inorganic constituents detected above the typical range of inorganics in soil
[i.e., either the geometric mean concentration was above background ranges
and/or the maximum concentration was more than twice (or ten times for
essential nutrients) the maximum background concentrations]. Tin was detected
once at a level higher than background but within the range of twice the
maximum background concentration and was therefore not selected as a chemical

of concern.

The southern sludge chemicals of potential concern are bis(2-ethylhexyl)
phthalate, cadmium, chlordane, chromium, 4,4'-DDT, trans-1,2-dichloroethene,
lead, carcinogenic PAHs, noncarcinogenic PAHs, pentachlorophenol,

tetrachloroethene, toluene, 1,1,1l-trichlorcethane, and trichloroethene.



TABLE 6-4

COMPOUNDS DETECTED IN SOUTHERN SLUDGES AT THE WILDWOOD
CONSERVATION CORPORATION PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND " DETECTION MEAN MAXIMUM

ORGANICS (ug/liter)

ACENAPHTHYLENE 1/8 NA 2400
BENZO(a)PYRENE 178 NA 3700
BEN20(q, h, i JPERYLENE 1/8 NA 9200
BIS(2-ETHYLHEXYL )PHTHALATE 4/8 1260 150000
BUTYLBENZYL PHTHALATE 1/8 NA 38000
CHLORDANE 1/6 NA 20000
4,4’ -DDE 1/8 NA 890
4,47-DDT 3/8 70.9 320000
1,2-DICHLOROE THENE 1/8 NA 120
DIELDRIN 178 NA 32.0
DIETHYL PHTHALATE 1/8 NA 5500
DI-N-BUTYL PHTHALATE 2/8 363 26000
FLUORANTHENE 1/8 NA 4400
2- HEXANONE 1/8 NA 12.0
INDENO(C1,2,3-CD YPYRENE 3/8 563 9200
2-METHYLNAPHTHALENE 2/8 463 16000
4-METHYLPHENOL 1/8 NA 14000
NAPHTHALENE 1/8 NA 3500
CARCINOGENIC PAHs, TOTAL 4/8 4180 9200
NONCARCINOGENIC PAK’s, TOTAL  5/8 6050 38000
PENTACHLOROPHENOL 1/8 NA 110000
PYRENE 4/8 766 12000
TETRACHLOROETHENE 1/8 NA 86000
TOLUENE 1/6 NA 1500
1,1,1-TRICHLORETHANE 1/8 NA 11000
TRICHLOROE THENE 2/8 13.3 15000

INORGANICS (mg/kg)

ALUMINUM 8/8 1570 6660
ARSENIC 8/8 8.40 82.0
BARIUM 8/8 136 1520
BERYLLIUM 2/8 0.29 0.50
CADMIUM 3/8 0.66 18.0
CALCIUM 8/8 420 1630
CHROMIUM 8/8 41.6 410
COPPER 7/8 16.3 146
IRON 8/8 8030 22400
LEAD 8/8 638 10000
MAGNESIUM 7/8 1001 3290
MANGANESE 8/8 55.5 141
MERCURY 4/8 0.08 3.60
NICKEL 5/8 6.52 26.0
POTASSIUM 7/8 674 2000
SODIUM 8/8 141 2350
TIN 178 NA 25.0
VANAD I UM 6/8 14.5 54.0
ZINC 8/8 74.2 1160
CYANIDE 1/8 NA 2.30

NA = Not applicable; mean not calculated with only
one positive detection.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE LESS
THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN THE
DENOMINATOR OF THE FREQUENCY OF DETECTION.
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The complete lTist of soil and sludge chomicals of potential concern for the
wWildwood Conscirviition Corporation Propertw are acetone, bis(2-ethylhexyl)
phthalate, cadmium, chlordane, chloroform, chromium, 4,4’-DDT, trans-1,2-
dichloroethene, lead, methylene chloride, carcinogenic PAHs, noncarcinogenic
PAHs, PCBs, pentachlorophenol, phenol, tetrachloroethene, toluene, 1,1,1-

trichloroethane, trichloroethene, and xylene.
6.1.2 GROUNDWATER

The groundwater at the Wildwood property contains a number of volatile organic
compounds, as seen in Table 6-5. The most frequently detected compounds are
trichloroethene, tetrachloroethene, trans-1,2-dichloroethene, 1,1.1-
trichloroethane, chloroform, and xylenes. All of these compounds were
selected as chemicals of potential concern. In addition, vinyl chloride was
selected as a chemical of concern because it is formed by the microbial
degradation of tetrachloroethene and trichloroethene, as discussed in Appendix
B of this endangerment assessment. 1,2-Dichlorobenzene and bis(2-
ethylhexyl)phthalate were the most frequently detected semivolatile organic
compounds. Bis(Z2-ethylhexyl)phthalate was not selected as a chemical of
potential concern because it was detected at veryv low levels., as is expected
due to its relatively low solubility and high organic carbon partition
coefficient (K,.), as discussed in Appendix B. 1,2-Dichlorobenzene was
selected as a chemical of potential concern. Acetone, benzoic acid, 2-
butancne, chlordane, 1,2-dichlorcethane, 1,l-dichloroethane, methylene
chloride, noncarcinogenic PAHs and toluene were not considered chemicals of
potential concern since they were detected infrequently (i.e., in less than 5%

of the samples).

A number of inorganic constituents were detected in the groundwater at levels
that exceeded the typical levels detected in groundwater (Table A-2 of
Appendix A). Cadmium, iron, and manganese were detected at levels that exceed
background. Cadmium was not selected as a chemical of potential concern due
to its limited frequency of detection and the fact that the concentration only
slightly exceeded background. Iron was not selected because it is an

essential nutrient, and its concentrations were within the acceptable range
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TABLE 6-5

COMPOUNDS DETECTED IN GROUNDWATER AT THE WILDWOOD
CONSERVATION CORPORATION PROPERTY OF THE WELLS G & H SITE

FREQ. OF GEOMETRIC
COMPOUND DETECTION MEAN MAXIMUM

ORGANICS (ug/liter)

ACETONE 1718 NA 4570
BENZOIC ACID 1/23 NA 50.0
BIS(2-ETHYLHEXYL) PHTHALATE  3/18 NR 4.00
2-BUTANONE 1717 NR 1.30
CHLORDANE 1719 NR 0.03
CHLOROFORM 10/27 17.5 6000
1,2-DICHLOROBENZENE 6/22 7.02 160
1,1-DICHLOROETHANE 2/42 2.78 28.0
1,2-DICHLORGETHANE 1742 NA 4.00
TRANS-1,2-D1CHLORDETHENE 11740 10.0 4510
ETHYLBENZENE 5/41 7.02 1000
2-METHYLNAPHTHALENE 2/22 NR 3.10
METHYLENE CHLORIDE 179 NA 1250
NAPHTHALENE 2/22 4 .80 5.20
TETRACHLOROE THENE 13741 7.58 58000
TOLUENE 1/39 NA 3400
1,1,1-TRICHLOROETHANE 14/34 16.6 7800
TRICHLOROETHENE 37/42 656 440000
VINYL CHLORIDE 3742 7.53 300
XYLENES, TOTAL 11/42 19.1 14000
NONCARCINOGENIC PAH’s,TOTAL  2/23 5.60 8.30

INORGANICS (ug/liter)

ALUMINUM 2/3 516 2160
ARSENIC 1/3 NA 5.00
BARIUM 3/3 13.8 30.0
CADMIUM 1/3 NA 8.10
CALCIUM 3/3 26000 27300
IRON 3/3 388 11300
MAGNESTUM 373 5770 6730
MANGANESE 3/3 470 2200
POTASSIUM 3/3 1900 2030
SODIUM 3/3 26200 36400
ZINC 3/3 27.60 44.4

NA = Not applicable; mean not calculated with only
one positive detection.

NR = Not reported; chemical was detected infrequently,
and the use of one-half the detection limit in
calculating a mean results in a mean concentration
which exceeds the maximum detected value. Therefore
a mean is not used.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
CALCULATE THE GEOMETRIC MEAN WILL SOMETIMES BE
LESS THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED
IN THE DENOMINATOR OF THE FREQUENCY OF DETECTION.
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for essential nutrients, as discussed in Appendix A. Thus., only manganese was
selected as a chemical of potential concern. 1t should be noted that the
geometric mean and maximum concentrations of sodium exceeded the Massachusetts

advisory level of 20,000 ug/liter for persons on a low salt diet.

The chemicals of potential concern for goundwater are chloroform, 1,2-
dichlorobenzene, trans-1,2-dichloroethene, manganese, tetrachloroethene,

1,1,1-trichloroethane, trichloroethene, vinyl chloride and xylene.

6.1.3 SUMMARY

Table 6-6 lists the chemicals of potential concern for the Wildwood property.
The soil and sludge chemicals of potential concern are acetone, bis(2-
ethylhexyl)phthalate, cadmium, chlordane, chloroform, chromium, 4,4'-DDT,
trans-1,2-dichloroethene, lead, methylene chloride, carcinogenic PAHs,
noncarcinogenic PAHs, PCBs, pentachlorophenol, phenol, tetrachloroethene,
toluene,Vl,l,l-trichloroethane, trichloroethene, énd xylene. The groundwater
chemicals of potential concern are chloroform, trans-1,2-dichloroethene, 1,2-
dichlorobenzene, manganese, tetrachloroethene, 1,1,1-trichloroethane,

trichloroethene, vinyl chloride, and xylene.

6.2 EXPOSURE ASSESSMENT

6.2.1 PROPERTY UNDER CURRENT-USE CONDITIONS

Under current-use conditions, exposure to chemicals originating in the soil
will be evaluated. Groundwater is not currently used for drinking water
purposes. Thus, this pathway is not considered to be complete and will not be
evaluated herein. The property is currently fenced and thus the soil exposure
scenario will evaluate exposure to concentrations currently detected at the
site assuming the fence could be removed at some time in the future. Since
this scenario evaluates current conditions, it is considered under the

current-use conditions.
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TABLE 6-06

CHEMICALS OF POTENTIAL CONCERN
FOR THE WILDWOOD CONSERVATION CORPORATION PROPERTY

SOIL SLUDGES GROUNDWATER
Acetone Bis(2-ethylhexyl) - Chloroform
Bis(2-ethylhexyl)phthalate phthalatea’b trans-1,2-Dichloro-
Cadmium Cadmium?: ethene
Chlordane Chlordaned:P 1,2-Dichlorobenzene
Chromium Chloroform? Manganese
4 ,4'-DDT Chromium?:P Tetrachloroethene
trans-1,2-Dichloroethene 4,4'—DDTa’b 1,1,1-Trichloroethane
Lead trans-1,2-Dichloro- Trichloroethene
Methylene chloride ethene Vinyl chloride
cPAHs® Lead?,P Xylene
nPAHs¢ cPAHs3 P, ¢
PCBs® nPAHs3: b, ¢
Tetrachloroethene Pent:achlorophenola*b
Toluene Phenol?
Trichloroethene TetrachloroetheneP

Toluene?

1,1,1-Trichloroethaneb

TrichloroetheneP

Xylene?

dChemical of potential concern for the northern sludges.
PChemical of potential concern for the southern sludges.
CPotentially carcinogenic polynuclear aromatic hydrocarbons.
dNoncarcinogenic polynuclear aromatic hudrocarbons.
€Polychlorinated biphenyls.
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Exposnare to individuals trespassing onto thoe vroperty will include botn
incidenial ingestion ol soil as well as dermal absorptien of coutaminants
through the skin. Under average exposure conditions, it is assumed that an
individual will be at this property five days per week for four months or 100
per year for six years. Under plausible maximum conditions, an individual is
assumed to frequent the site seven days per week for six months or 168 days
per year for six vears. The soil concentrations of the chemicals of potential
concern are summarized in Table 6-7. The sludge concentrations for the

chemicals of potential concern are summarized in Table 6-8.

The contaminated soils can act as a source of volatile organics to the air.
Additionally, although the site is currently fenced, it is possible that the
fence could be cut and young adults with dirt bikes could ride on the unpaved

road at this property. Thus, these two air pathways will be assessed here.

The volatilization of chemicals from the soil is dependent upon soil
conditions and the physicochemical properties of the compound. Highly organic
soils retard diffusion and mass transport because the soil particles can act
to sorb the organic compounds to them. This effect is more significant for
semivolatile compounds, such as bis(2-ethylhexvl)phthalate, than volatiles
such as trichloroethene (Urano and Murata 1985). Highly porous and dry soils
have a higher diffusion rate because there are more air spaces for the organic
compounds to move through. A mathematical model (Karimi 1987) summarized in
Appendix C was used to calculate the emission rate due to soil volatilization
of organic contaminants in the Wildwood Conservation Corp. property soils and

sludges. Table 6-9 summarizes the results of the model.

Dust can be generated during dirt bike riding and inhaled by the bike rider or
by other individuals present in the area. For this exposure scenario., it is
assumed that four dirt bike riders use the property. The methodology used to
evaluate this scenario is summarized in Appendix C and is derived from that of
Cowherd et al. (1984). Table 6-9 also presents the concentrations of the

chemicals of potential concern found in dust resulting from this scenario.



TABLE -7/

SOIL CONCENTRATIONS FOR THE CHEMICALS OF POTENTIAL CONCERN

FOR THE WILDWOOD CONSERVATION CORPORATION PROPERTY

COMPOUND CONCENTRATION (ug/kg)
GEOMETRIC MEAN MAXIMUM
Acetone 81.4 1200
Bis(2-ethylhexyl)phthalate 407 9349
Cadmium 720 27200
Chlordane 68.1 23000
Chromium 45500 3060000
4,4’ -DDTE 45.1 1020
trans-1,2-Dichloroethene 4.07 89.0
Lead 31000 683000
Methylene chloride 22.1 670
cPAHsP 1100 6090
nPAHs® 713 3830
PcBsd 386 130500
Tetrachloroethene 7.44 2000
Toluene 6.21 49 .6
Trichloroethene 81.8 11960

9The concentration reported for 4,4'-DDT includes the concentrations of &4,4'-

DDD and 4,4'-DDE.

bPotentially carcinogenic polynuclear aromatic hydrocarbons; includes

concentrations of benzo(a)anthracene, benzo(b)fluoranthene,

benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and indeno(1l,2,3-c,d)pyrene.

CNoncarcinogenic polynuclear aromatic hydrocarbons; includes concentrations of
acenaphthene, acenaphthylene, anthracene, benzo(g,h,i)perylene, chrysene,

fluoranthene, naphthalene, phenanthrene, and pyrene.

dPolychlorinated biphenyls; includes concentrations of Aroclor 1254 and

Aroclor 1260.
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TABLE 6-8

SLUDGE CONCENTRATIONS FOR THE CHEMICALS OF POTENTIAL CORCERN

FOR THE WILDWGOD CONSERVATION CORPURATION PROPERTY
COMPOUND CONCENTRATION (ug/kg)
GEOMETRIC MEAN MAXIMUM

NORTHERN SLUDGES

Bis(2-ethylhexyl)phthalate NA 37000
Cadmium 3460 13000
Chlordane 6620 81000
Chloroform NA 3150
Chromium 270000 802000
4,4’ -pDTE NA 19700
Lead 819000 6180000
cPAHsP 14600 59200
nPAHs 259000 966000
Pentachlorophenol NA 6400
Phenol NA 9800
Xylene NA 61000

SOUTHERN SLUDGES

Bis(2-ethylhexyl)phthalate 1260 150000
Cadmium 660 18000
Chlordane NA 20000
Chromium 41600 410000
4,4'-DDT? 128 321000
trans-1,2-Dichloroethene NA 120
Lead 638000 10000000
cPAHsP 4180 : 9200
nPAHs 6050 38000
Pentachlorophenol NA 110000
Tetrachloroethene NA 86000
Toluene NA 1500
1,1.1-Trichloroethane NA 11000
Trichloroethene 13.3 15000

NA = Not applicable; geometric mean not calculated with only one positive
detection.

8The concentration reported for 4,4’ -DDT includes the concentrations of 4.4°-
DDE.

bPotentially carcinogenic polynuclear aromatic hydrocarbons; includes
concentrations of benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and indeno(1,2,3-c,d)pyrene.
CNoncarciongenic polynuclear aromatic hydrocarbons; includes concentrations
acenaphthene, acenaphthylene, penanthrene, and pyrene.
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AR CONCESRTRATIONS RLESULTING FROM VOLATILIZATION

TABLE +: -

[

EMISSIONS AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

AND VEHICULAR TRAFFIC

CONCENTRATION (mg/mS)

Volatilization Dust

CHEMICAL Mean Maximum Mean Maximum
SURFACE SOQILS

Acetone 5.79E-04 8 .54E-03 2.20E-09 3.24E-08
Bis(2-ethylhexyl)phthalate 2.70E-10 6.21E-09 1.10E-08 2.53E-07
Cadmium NAP NAP 1.95E-08 7.35E-07
Chlordane 2.27E-06 7.68E-04 1.84E-09 6.22E-07
Chromium NAP NAP 1.23E-06 8.27E-05
4,4'-DDT 1.45E-08 3.57E-07 1.12E-09 2.76E-08
trans-1,2-Dichloroethene 1.68E-04 3.67E-03 1.10E-10 2.41E-09
Lead NAP NAP 8.38E-07 1.85E-05
Methylene chloride 2.08E-03 6.30E-02 5.98E-10 1.81E-08
cPAHs 5.35E-11 2.96E-10 2.97E-08 1.65E-07
nPAHs 1.06E-04 5.71E-04 1.93E-08 1.04E-07
PCBs 1.52E-07 5.12E-05 1.04E-08 3.52E-06
Tetrachloroethene 1.29E-04 3.47E-02 2.01E-10 5.41E-08
Toluene 3.97E-03 3.17E-04 1.68E-07 1.34E-09
Trichloroethene 1.74E-03 2.55E-01 2.21E-09 3.23E-07
NORTHERN SLUDGES

Bis(2-ethylhexyl)phthalate NA 1.08E-09 NA 1.01E-06
Cadmium NAP NAP 9.41E-08 3.53E-07
Chlordane 9 .46E-06 1.16E-04 1.80E-07 2,20E-06
Chloroform NA 5.43E-02 NA 8.55E-08
Chromium NAP NAP 7.34E-06 2.18E-05
4,4'-DDT NA 2.95E-07 NA 5.36E-07
Lead NAP NAP 2.23E-05 1.68E-04
cPAHs 3.00E-11 1.20E-10 3.97E-07 1.61E-06
nPAHs 1.65E-03 6.16E-03 7.04E-06 2.63E-05
Pentachlorophenol NA 2.91E-09 NA 1.74E-07
Phenol NA 4 44E-06 NA 2.66E-07
Xvylenes NA 2.02E-02 NA 1.66E-06




THELE 6-9 (Continucd)

AIR CONCENTRATIONS RESULTING FROM VOLATILIZATION AND VEHICULAR TRAFFIC
EMISSIONS AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

CONCENTRATION (mg/m>)

Volatilization Dust

CHEMICAL Mean Maximum Mean Maximum
SOUTHERN SLUDGES

Bis(2-ethylhexyl)phthalate NA 1.37E-08 Na 4.06E-06
Cadmium NAP NAP 1.89E-08 4.87E-07
Chlordane NA 8.79E-04 NA 5.41E-07
Chromium NAP NAP 1.12E-06 1.11E-05
4,4' -DDT NA 1.48E-05 1.74E-08 8.65E-06
trans-1,2-dichloroethene NA 6.50E-04 NA 3.24E-09
Lead NAP NAP 1.73E-05 2.70E-04
cPAHs 2.68E-11 5.89E-11 6.0%E-08 2.71E-07
nPAHs 1.19E-04 7.45E-04 1.64E-07 1.03E-06
Pentachlorophenol NA 1.54E-07 NA 2.97E-06
Tetrachloroethene NA 1.96E-01 NA 2.33E-06
Toluene NA 1.26E-03 NA 4 .06E-08
1,1,1-Trichloroethane NA 7.88E-02 NA 2.97E-07
Trichloroethene 3.72E-04 4 .20E-02 3.60E-10 4.06E-07

NA = Not applicable; geometric

detection.

NAP = Not applicable; inorganics are not volatile.

mean not calculated for only one positive

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating

decimal places, (i.e., the magnitude of the number).

A negative exponent

indicates that the decimal should be moved the specified number of places to

the left (i.e., 2.4E-03 =

0.0024).
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6,270 PROPERTY UNDER FUTURE-USE CONDITIONS

In the absence of institutional controls limiting access of future uses of the
Wildwood property, there are additional exposure pathways that must be
evaluated. It is possible that in the future, this property will be
developed. Future land use involving excavations for utilities or
construction would create the potential for workers to be exposed to
contaminated soils through dermal contact and subsequent incidental ingestion
as well as through inhalation. This type of exposure would be short term
compared with the exposure scenario developed for teenagers or young adults
under current-use conditions, although workers could be exposed to higher
concentrations over the much shorter time frame (e.g., one or two months).

Therefore, this scenario will not be quantified.

It is also possible that in the future, this property will be developed for
residential purposes. Should this occur, the potential exists for residents
living on the property to be exposed to contaminated soils during outdoor
activities. Exposure is assumed to occur via direct contact with contaminated
soils with subsequent ingestion and dermal absorption of chemicals. The soil
and sludge concentrations in Table 6-7 and Table 6-8 will be used herein.

This provides a conservative evaluation because the concentrations of the
volatile organic compounds will decrease with time. Because these exposures
are assumed to occur over a lifetime, time-weighted averages for the amount of
soil ingested per exposure event, the dermal soil contact rate, and an
individual's body weight were calculated and used to quantitatively evaluate

exposure of onsite residents over a lifetime.

While an individual resident is outdoors, exposure to volatile organics
present in the soil may occur. This exposure scenario provides a conservative
estimate of exposure because it assumes that the concentrations of the
chemicals of potential concern in soil remain constant over time. In reality,
these concentrations will decrease over time. Dust exposure which was
evaluated under current conditions was not evaluated for the future-use
scenario since it is assumed that much of the site will be unavailable for

dirt bike riding. The individual inhalation rate is averaged over a lifetime,
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ds v the diveet contact with soil ewposure scenavio. o account fov age
variations.  The girv concontrations derivod under the current-use scenario for
volatilization (Table 6-Y) are assumed to apply here. It should be noted that
this scenario does not consider inhalation exposure of volatiles which could
migrate from outdoors into the home. Thus, in terms of total exposure, this

scenarioc may underestimate exposure and risk.

It is also possible that in the future a well to be used for drinking water
purposes will be installed at the Wildwood property. Thus, another exposure
scenario would involve the ingestion of groundwater. Should this water be
used in a residential setting, exposures could occur via inhalation and dermal
contact from bathing or showering, washing clothes, cooking, washing dishes,
and any other household activities which involve the use of water. In this
endangerment assessment, exposure via ingestion and dermal contact and
inhalation while showering will be evaluated. The groundwater exposure point

concentrations are summarized in Table 6-10.

The groundwater concentrations of the chemicals of potential concern
summarized in Table 6-10 were used to estimate the concentrations that might
be expected to occur while showering. Using a theoretical exposure model
outlined in Appendix C (Foster and Chrostowski 1986, 1987), the transfer of
volatile organic compounds from shower droplets into the air and their
subsequent inhalation were estimated. Based on this exposure model, the
potential inhalation exposures to the groundwater contaminants which could
volatilize were quantified. Manganese is not volatile and hence are not
evaluated in this exposure scenario. The model does not estimate dermal
absorption of contaminants while showering. However, given the exposure
scenario and the physical and chemical properties of the organic compounds
considered in this assessment, dermal absorption is likely to result in
minimal exposure as compared to exposure via inhalation. The model estimates
the intake level (in mg/kg/day), rather than the ambient air concentrations
that might be expected while showering. These values are presented in Table
6-11 for the geometric mean and maximum concentrations of the contaminants in

groundwater.
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TABLE 6-10

CHUULLDWATER CORNCERTRATIONS FOR THE

CHEMICALS OF POTENTIA

L CONOERN

FOR THE WILDWOOD CONSERVATION CORPORATION PROPERTY
(ug/liter)
CONCENTRATION
COMPOUND GEOMETRIC MEAN MAXIMUM
Chloroform 17.5 6000
trans-1,2-Dichloroethene 10.0 4510
1,2-Dichlorobenzene 7.0 160
Manganese 470 2200
Tetrachloroethene 7.6 58000
1,1,1-Trichloroethane 16.6 7800
Trichloroethene 656 440000
Vinyl chloride 7.5 300
Xylene 19.1 14000
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TABLE G-11

INTAKES OF THE CHEMICALS OF POTENTIAL CONCERN WHILE SHOWERING WITH

GROUNDWATER FROM THE WILDWOOD CONSERVATION CORPORATION PROPERTY

COMPOUND INTAKE (mg/kg/day)
GEOMETRIC MEAN MAXIMUM
Chloroform 4. 44x10™4 1.52x10°}
1,2-Dichlorobenzene 1.56x10°% 3.57}(10'3
trans-1,2-Dichloroethene 2.80x10°%4 1.26x10°1
Tetrachloroethene 1.77x10°% 1.35
1,1,1-Trichloroethane 4.21%10°%4 1.98x10°1
Trichloroethene 1.65%10"2 11.1
Vinyl chloride 2.51x1074 1.01x1072
Xylene 5.18x10°%4 3.79x10°1
NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating

decimal places, (i.e., the magnitude of the number). A negative
exponent indicates that the decimal should be moved the specified
number of places to the left (i.e., 2.4E-03 = 0.0024).
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6.2 RISK _ASSESSMENT

According to guidelines for preparing risk assessments as part of the RI/FS
process (EPA 1986a), the potential adverse effects on human health should
first be assessed where possible by comparing chemical concentrations found in
environmental media at or near the site with applicable or relevant and
appropriate requirements (ARARs) or other guidance that has been developed for
the protection of human health or the environment. If ARARs are not available
for all chemicals and exposures considered, quantitative risk estimates must
be developed in addition to the comparison to ARARs. This section will
present a comparison of exposure point concentrations to the applicable or
relevant and appropriate requirements (ARARs) as well as a quantitative risk

assessment.

6.3.1 COMPARISON TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND
OTHER GUIDANCE LEVELS

In this section, the concentrations of chemicals of potential concern in
groundwater at the Wildwood Conservation Corporation property are compared to
ARARs. Table 6-12 presents this comparison, and as can be seen from the
table, the pgeometric mean and maximum concentrations of manganese,
trichleroethene, and vinyl chloride exceed their MCLs. It should be noted
that the MCL for manganese is a secondary standard which is not federally
enforseable and is based on organoleptic considerations. Only the maximum

concentrations of chloroform and 1,1,l-trichloroethane exceed their MCLs.

For those chemicals without MCLs, a comparison can be made to the other
guidance levels available. The maximum concentrations of trans-1,2-
dichloroethene and xylene exceed their respective Massachusetts drinking water
standard, and both the geometric mean and maximum concentrations of
tetrachloroethene and 1,2-dichlorobenzene exceed their Massachusetts drinking

water standards. There are no ARARs for soil.



COMPARISON OF CHEMiCALS OF PCTENTIAL CONCERN

TABLE 6-12

(mg/liter)

IN THE GROUNDWATER AT THE
WILDWOOD CONSERVATION CORPORATION PROPERTY WITH ARARS AND OTHER GUIDANCE LEVELS

Concentration

Geometric | Maximam i Massachusetts
Compound Mean MCL Drinking Water Standard
Chloroform 0.00175 6.000 0.1 (a) 0.10 (a)
trans-1,2-Dichloroethene 0.001 4.510 -- 0.07 (b,d)
1,2-Dichlorobenzene 0.007 0.160 -- 0.60 (b,d)
Manganese 0.47 2.200 0.05 (¢) 0.05 (¢)
Tetrachloroethene 0.0076 58.000 - 0.005
1,1,1-Trichloroethane 0.0166 7.800 0.20 0.20 (d)
Trichloroethene 0.656 440.000 0.005 0.005
vinyl Chloride 0.0075 0.300 0.002 0.002
Xylene 0.0191 14.000 -- 0.62

(a) For total trihalomethanes; refers to sum of chloroform, dibromochloromethane,
bromodichloromethane, and bromoform.

(b) Proposed.

(c) Based on organoleptic considerations.
(d) Shall not exceed health advisories which have been adopted by the Massachusetts
For groundwater, this

would equate to the Clean Water Act criteria for human health (drinking water
only) or the Safe Drinking Water Act Maximum Concentration Limit Goals, whichever

Division of Water Pollution Control and/or the EPA.

is more stringent.
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L0302 DUANTITATIVE RISK CHARACTERIZATION

To quantitatively assess the risks to human health associated with the future-
use exposure scenarios considered in this assessment, the concentrations of
chemicals in relevant environmental media (exposure point concentrations)
presented in Section 6.2 are converted to chronic dailv intakes (CDIs). (DIs
are the amount of a substance taken into the body per unit body weight per
unit time, expressed in units of mg/kg/day. A CDI is averaged over a lifetime
for carcinogens (EPA 1986b) and over the exposure period for noncarcinogens
(EPA 1986c). Section 1.4.4 summarized the methodology that will be used in

this section.

In this section of the risk assessment, the intakes of chemicals of potential
concern by potentially exposed populations are first calculated. To determine
these intakes, assumptions are made concerning chemical concentrations,
exposed populations, and exposure conditions such as frequency and duration of
exposure. For each exposure scenario evaluated, two exposure cases--an
average case and plausible maximum case--are considered. For the average
exposure case, geometric mean concentrations are used together with what are
considered to be the most likely (although conservative) exposure conditions.
For the plausible maximum case, the highest measured concentrations are used
together with high estimates of the range of potential exposure parameters
relating to the frequency/duration of exposure and quantity of contaminated
media contacted. It should be noted that the exposure scenarios assumed for
the plausible maximum case, while considered possible, are likely to apply, if

at all, to only a very small segment of the potentially exposed populations.

Chronic daily intakes, excess lifetime cancer risks, and CDI:RfD ratios for
the site-related chemicals considered in this assessment, as well as the
assumptions and procedures used to calculate these values, are shown below for

each scenario evaluated.



5.3.2.17 Property Under Current-Use Condirions

In this section, exposure point concentratiens are used to estimate the extent
of human exposure to the chemicals of potential concern under the current use
conditions at the Wildwood Conservation Corporation property. As has been
discussed in Section 6.2, direct contact with contaminated soil and inhalation
of volatiles released from soil and dust generated by young adults riding dirt
bikes are the exposure pathways that may have a potential impact on human

health under current use conditions.

Direct Contact With Contaminated Soil. Under current-use conditions, young

adults trespassing on the Wildwood Conservation Corporation property could be
exposed to contaminated soils and sludges. Direct contact with the
contaminated soils and sludges could lead to dermal contact and absorption of
contaminants through the skin, as well as inadvertent ingestion of the

compounds .

Table 6-13 presents the assumptions used in assessing exposure via these
pathways. These assumptions were based on the expésure pathway analysis
presented in Section 6.2 and the best currently available information. EPA
standard assumptions for average lifetime (70 years) and adult body weight (70
kg) were used (Anderson et al. 1985). Exposure to both the soils and sludges

was evaluated using the same set of exposure assumptions.

Average and plausible maximum incidental ingestion rates for the young adults
are 50 and 100 mg/day. The derivation of these rates is discussed in Appendix

C, and was based primarily on the work of Lagoy (1987).

Values of 400 mg/day and 990 mg/day are used as the average and plausible
maximum estimates of soil contact rates for dermal exposure. These values are
contact rates for each exposure event and are based on a consideration of
contact rates in mg soil/cm2 skin (0.5-1.5 mg/cm2) from Schaum (1984), surface
area of parts of the body that are likely to be in contact with soil (e.g.,
approximately 840 cm? for the palms of the hands and 1,140 cm? for the

forearms) from Anderson et al. (1985), and of certain subjective factors.
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ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT
WITH SOIL SLUDGES AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

TABLE ©-17

CONTACT BY YCUNG ADULTS

Parameters

Average Exposure

Plausible

Maximum Exposure

Frequency of Exposure

Duration of Exposure

Average Weight

Average Lifetime

Incidental Ingestion Rate

Percent PAHs, Pesticides, PCBs,
Phthalates Absorbed from

Ingested Soils

Percent Other Organic Compounds
Absorbed from Ingested Soils

Percent Inorganic Compounds
Absorbed from Ingested Soils

Soil Contact Rate
Percent PAHs, Pesticides, PCBs,
Phthalates Absorbed Dermally

from Skin

Percent Other Organic Compounds
Absorbed Dermally from Skin

Percent Inorganic Compounds
Absorbed Dermally from Skin

100 day/yr
6 yr

45 kg

70 vr

50 mg/day

15%

100%

100%

400 mg/day

Negligible

168 day/yr

6 yr

45 kg

70 yr

100 mg/day

45%

100%

100%

990 mg/day

3%

10%

Negligible




These are reasonable values., hut thev are a source of uncertainty in the risk

calculation,

The derivation of the absorption factors are summarized in Appendix C. These
factors are based upon the likelihood that the chemicals will be adsorbed onto
the soil (e.g., pesticides, PAHs, and PCBs) and hence, be less hiocavailable

than these same chemicals in drinking water, for example.

Using these assumptions, chronic daily intake (CDI) estimates for incidental
soil ingestion and dermal absorption of chemical contaminants can be
calculated. The formulae used are presented in Appendix C of this
endangerment assessment. The total CDI associated with direct contact with
soils is the sum of the CDIs from incidental ingestion and dermal absorption.
Tables 6-14, 6-15, and 6-16 presents the average and plausible maximum CDIs,
as well as the potential carcinogenic and noncarcinogenic risks associated
with these exposures to surface soils, and the northern and southern sludges,
respectively.

The upper bound lifetime excess cancer risks associated with surface soil
chemicals exhibiting potential carcinogenic effects are 7x10°8 (seven in one
hundred million) for the average exposure case and 7%x10°° (seven in one
hundred thousand) for the plausible maximum exposure case. The presence of
chlordane, the carcinogenic PAHs and PCBs contributed most to the potential

risk.

Exposure to chemicals exhibiting noncarcinogenic effects appears to present a
low probability of adverse health effects based on the conditions of average
exposure, as the hazard index is less than one. The hazard index exceeded one

under plausible maximum exposure conditions primarily due to exposure to lead.

Exposure to the northern sludges resulted in a 8x1077 (eight in ten million)
and 5x10°° (five in one hundred thousand) upper bound lifetime excess cancer
risk for the average and plausible maximum exposure cases. In both cases, the
risk was due primarily to the presence of the carcinogenic PAHs. The hazard

index for the average exposure scenario was les$ than one. Exposure to
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compounds exhibiting noncarcinogenic effects under plausible maximun
conditions resulted in a hazard index greater than one, primarily due to the
presence of lead which had an individual CDI:RfD ratio of 10. The CDI:RfD
ratio for chlordane also exceeded one (1.2). Exposure to these two chemicals
is not additive since their toxic endpoints (central nervous system for lead

and liver for chlordane) are not the same.

For the Southern sludges, the upper bound excess lifetime cancer risk was
2x10°/ (two in ten million) for the average case and 2x10°2 (two in one
hundred thousand) for the plausible maximum case. The latter risk was due
primarily to the presence of 4,4'-DDT, carcinogenic PAHs, and chlordane.

Under conditions of the average case, exposure to the chemicals of potential
concern exhibiting noncarcinogenic effects appear to present a low probability
of adverse health effects since the ratios of CDI:RfD are below one. However,
under the plausible maximum scenario, the hazard index exceeds one primarily
because of exposure to lead. A hazard index greater than one suggests that

exposure may be associated with adverse health effects.

Inhalation of Contaminated Air. Young adults who use the Wildwood

Conservation Corporation property for recreaticonal purposes can be exposed via
inhalation to contaminated air. Exposure to air contaminants may occur
through inhalation of chemicals volatilized from soil or through inhalation of
vehicle-generated dust. The approaches used to derive the air concentrations
are summarized in Appendix C. The estimated air concentrations presented in

Table 6-9 are used to derive exposure intake estimates and subsequently risk.

It should be noted that these air concentrations may overestimate exposure due
to the fact that exposure i1s most likely to occur during the summer and fall
when the area is heavily vegetated. The presence of vegetation would act to

hinder dust generation and the release of volatiles.

The chronic daily intakes (CDIs) of inhaled airborne contaminants by young
adults were derived using the assumed frequencies and durations listed in
Table 6-17, a respiration rate of 2.8 m3/hr (based on moderate activity rate

reported by EPA (1987a)) and a body weight of 45 kg. In the absence of
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TABLE 6-17

ASSUMPTIONS FOR USE 1iv THE RISK ASSESSHEXT FOR INHALATION OF
CONTAMINATED AIR AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

Plausible

Parameter Average Exposure Maximum Exposure
Frequency of Exposure 100 days/year 168 days/year
Duration of Exposure 6 years 6 years
Inhalation Rate 2.8 m3/hr 2.8 m3/hr
Length of Visit 1 hour 2 hours
Average Weight Over

Period of Exposure 45 kg 45 kg
Average Lifetime 70 years 70 years

6-39



detinitive toxmicokinetic data. 100% absorption of inhaled contaminants ag
assured.  For chemicals considered to be potentially carcinogenic by
inhalation, the total cumulative exposure of & years was prorated over a 70
year lifetime to derive an average daily intake in mg/kg/day. For chemicals
which may cause noncarcinogenic effects by inhalation, the average daily
exposure over 6 years was calculated. Standard EPA assumptions for body

weight were used.

Tables 6-18, 6-19, and 6-20 present the average and plausible maximum CDIs for
the young adults exposed to contaminated air released from the surface soils,
northern sludges, and southern sludges, respectively, associated with the
Wildwood Conservation Corporation property. The risks associated with these

exposure levels are also presented.

The upper bound excess lifetime cancer risk under this scenario for exposure
to contaminated air originating from the surface soil, as seen in Table 6-18,
is 1x10°7 (i.e., one in ten million) for the avevrage case and 3x10°° (i.e.,
three in one hundred thousand) for the plausible maximum case. The individual
CDI:RfD ratios and the hazard indices for the chemicals exhibiting
noncarcinogenic effects are below one for the average case. The hazard index

for the maximum exposure scenario is equal to one.

For the northern sludge samples, the upper bound excess cancer risk for
exposure to contaminated air for the average exposure case is 5x10°/ (i.e.,
five in ten million) and for the plausible maximum exposure case is 3x10°°
(i.e., three in one hundred thousand). Fuposure to the chemicals of potential
concern exhibiting noncarcinogenic effects appear to present a low probability
of adverse health effects since the hazard indices are below one for the

average and plausible maximum exposure scenarios.

The upper bound excess cancer risks for exposure to contaminated air
originating in the southern sludges, Table 6-20, are 7%x10° 8 (seven in one
hundred million) for the average case and 3x10°6 (i.e., three in one million)
for the plausible maximum case. Exposure to the chemicals of potential

concern exhibiting noncarcinogenic effects appear to present a low probability
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TABLE 6-18

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF CONTAMINANTS RELEASED FROM SURFACE SOILS
BY YOUNG ADULTS TRESPASSING AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

A.

POTENTIAL CARCINOGENIC RISKS

CONCENTRATION IN AIR

CHRONIC DAILY INTAKE
45-kg YOUNG ADULT PRORATED

(mg/m3) OVER A 70-YEAR LIFETIME LIFETIME UPPER BOUND
---------------------- (mg/kg/d) EXCESS CANCER RISK
---------------------- POTENCY R R R
GEOMETRIC MAX TMUM PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX TMUM (mg/kg/d)-1 AVERAGE MAX 1MUM
Bis(2-ethylhexyl)phthalate 1.13e-08 2.59€-07 1.65E-11 1.21E-09 8.40E-03 1.4E-13 1.0E-11
Cadmium 1.95E-08 7.356-07 2.84E-11 3.44E-09 6.10E+00 1.7E-10 2.1E-08
Chlordane 2.27e-06 7.69E-04 3.32E-09 3.59€-06 1.30E+00 4.3E-09 4.7e-06
Chromium 1.23E-06 8.27E-05 1.80€-09 3.87€-07 4.10E+01 7.4E-08 1.6E-05
4,4'-DDT 1.56E-08 3.85E-07 2.28e-11 1.80E-09 3.40E-01 7.8E-12 6.1E-10
Methylene chloride 2.08E-03 6.30E-02 3.04E-06 2.95E-04 1.40E-02 4.3E-08 4.1E-06
CcPAHs (a) 2.98E-08 1.65€6-07 4 _35e-11 7.71E-10 6.11E+00 2.7e-10 4_T7E-09
PCBs (b) 1.62E-07 5.47E-05 2.37E-10 2.56E-07 7.70E+00 1.8E-09 2.0E-06
Tetrachloroethene 1.29E-04 3.47E-02 1.88E-07 1.62E-04 3.30€-03 6.2E-10 5.4E-07
Trichloroethene 1.74E-03 2.55E-01 2.54E-06 1.19€-03 4.50E-03 1.1E-08 5.4E-06
TOTAL 1e-07 3E-05
B. POTENTIAL NONCARCINOGENIC RISKS (c)
CONCENTRATION IN AIR CHRONIC DAILY INTAKE
(mg/m3) (CDI), 45-kg YOUNG ADULT RATIO OF CDI:RfD
---------------------- (mg/kg/d)
---------------------- REFERENCE DOSE ------+=--r------n-omoonn
GEOMETRIC MAX IMUM ) PLAUSIBLE RfD PLAUSIBLE
COMPOUND MEAN AVERAGE MAXIMUM (mg/kg/d) AVERAGE MAX IMUM
Acetone 5.79E-04 8.54E-03 9.87E-06 4 .66E-04 3.00E+00 3.29E-06 1.55E-04
Bis(2-ethythexyl)phthalate 1.13E-08 2.59€-07 1.92E-10 1.41E-08 2.00E-02 9.61E-09 7.06E-07
Chlordane 2.27E-06 7.69E-04 3.87E-08 4.19€-05 5.00E-05 7.75E-04 8.39e-01
4,47-DDT 1.56E-08 3.85E-07 2.66E-10 2.10e-08 5.00E-04 5.33e-07 4 .20€E-05
trans-1,2-Dichloroethene 1.68E-04 3.67E-03 2.86E-06 2.00E-04 1.00E-02 2.86E-04 2.00E-02
Lead 8.38E-07 1.85E-05 1.43E-08 1.01E-06 6.00E-04 2.38E-05 1.68E-03
Methytene chloride 2.08E-03 6.30E-02 3.55e-05 3.44E-03 6.00E-02 5.91E-04 5.73E-02
nPAHs (d) 1.06E-04 5.71E-04 1.81E-06 3.12e-05 4.10E-01 4.41E-06 7.60E-05
Tetrachloroethene 1.29E-04 3.47E-02 2.20E-06 1.89€-03 2.00E-02 1.10E-04 9.46E-02
Toluene 3.97E-05 3.176-04 6.77€-07 1.73E-05 1.50E+00 4.51E-07 1.15€-05
HAZARD INDEX <1 (0.002) 1

(a) Carcinogenic polynuclear aromatic hydrocarbons.

(b) Polychlorinated biphenyls.

(c) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.
(d) Noncarcinogenic polynuclear aromatic hydrocarbons.

NOTE:
number).
(i.e., 2.4E-03 = 0.0024).
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EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF CONTAMINATED AIR RELEASED FROM NCRTHERN SLUDGES

TABLE 6-19

BY YOUNG ADULTS TRESPASSING AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

A.

POTENTIAL CARCINOGENIC R1SKS

CONCENTRATION IN AIR

CHRONIC DAILY INTAKE
45 kg YOUNG ADULT, PRORATED

(mg/m3) OVER A 70-YEAR LIFETIME LIFETIME UPPER BOUND
---------------------- (mg/kg/d) EXCESS CANCER RISK
-------------------------- POTENCY R T
PLAUSIBLE PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND AVERAGE MAX IMUM AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAX 1MUM
Bis(2-ethylhexyl)phthalate NA 1.00E-06 -- 4.92E-09 8.40E-03 -- 4.1E-11
Cadmium 9.36E-08 3.52E-07 1.37e-10 1.73E-09 6.10E+00 8.3E-10 1.1E-08
Chlordane 9.64E-06 1.18E-04 1.41€-08 5.80E-07 1.30E+00 1.8€-08 7.5E-07
Chloroform NA 5.43E-02 -- 2.67E-04 8.10E-02 -- 2.2E-05
Chromium 7.30E-06 2.17e-05 1.07€-08 1.06E-07 4. 10E+01 4. 4E-07 4.4E-06
4,64'-DDT NA 8.28E-07 -- 4. 06E-09 3.40E-01 -- 1.4E-09
cPAHs (a) 3.95E-07 1.60E-06 5.77E-10 7.86E-09 6.11E+00 3.5€-09 4.8E-08
TOTAL SE-07 3E-05
B. POTENTIAL NONCARCINOGENIC RISKS (b)
CONCENTRATION IN AIR CHRONIC DAILY INTAKE
(mg/m3) (CDI) 45 kg YOUNG ADULT RATIO OF CDI:RfD
---------------------- (mg/kg/d)
---------------------- REFERENCE DOSE ------------vovmncmanns
PLAUSIBLE PLAUSIBLE RfD PLAUSIBLE
COMPOUND AVERAGE MAX IMUM AVERAGE MAX I MUM (mg/kg/d) AVERAGE MAX IMUM
Bis(2-ethylhexyl)phthalate NA 1.00E-06 -- 5.74E-08 2.00E-02 -- 2.9E-06
Chlordane 9.64E-06 1.18E-04 1.64E-07 6.77E-06 5.00E-05 3.3E-03 1.4E-01
Chloroform NA 5.43E-02 -- 3.11E-03 1.00E-02 -- 3.1E-01
4,4’ -DDT NA 8.28E-07 -- 4. 74E-08 5.00E-04 -- 9.5e-05
Lead 2.21E-05 1.67E-04 3.78E-07 ?.57e-06 6.00E-04 6.3E-04 1.6E-02
nPAHs (c¢) 1.66E-03 6.19E-03 2.82E-05 3.54E-04 4.10E-01 6.9E-05 8.6E-04
Pentachlorophenol NA 1.76E-07 -- 1.01E-08 3.00E-02 -- 3.4E-07
Phenol NA 4.70E-06 -- 2.69E-07 2.00E-02 -- 1.3€-05
Xylenes NA 2.03E-02 -- 1.16E-03 4.00E-01 -- 2.9€e-03
HAZARD INDEX <1 ¢0.004) < (0.5

(a) Carcinogenic polynuclear aromatic hydrocarbons.
(b) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

(c) Noncarcinogenic polynuclear aromatic hydrocarbons.

NA = Not applicable; average concentration not calculated with only one positive detection.

NOTE:
number) .

Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude of the
A negative exponent indicates that the decimal should be moved the specified number of places to the left



TABLE 6-20

EXFGSURES AND RISKS ASSOCIATED WITH INHALATION OF CONTAMINATED AIR RELEASED FROM SOUTHERN SLUDGES
BY YOUNG ADULTS TRESPASING AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC RISKS

CHRONIC DAILY INTAKE

CONCENTRATION [N AIR 45-kg YOUNG ADULT, PRORATED
(mg/m3) OVER A 70-YEAR LIFETIME LIFETIME UPPER BOUND
---------------------- (mg/kg/d) EXCESS CANCER RISK
---------------------- POTENCY R e R R
PLAUSIBLE PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND AVERAGE MAX IMUM AVERAGE MAXIMUM (mg/kg/d)-1 AVERAGE MAX TMUM
Bis(2-ethylhexyl)phthalate 3.42E-08 4_.07e-06 4.99E-11 9.51E-09 8.40E-03 4.2E-13 8.0E-11
Cadmium 1.89E-08 4 .87E-07 2.77e-11 1.14E-09 6.10E+00 1.7e-10 6.9€-09
Chlordane NA 8.84E-05 -- 2.07e-07 1.30E+00 -- 2.7E-07
Chromium 1.12E-06 1.11€-05 1.64E-09 2.59E-08 4. 10E+01 6.7E-08 1.1E-06
4,4°-DDT 2.33e-08 2.35E-05 3.41E-11 5.48E-08 3.40E-01 1.2E-11 1.9e-08
cPAHs (a) 6.10E-08 2.71E-07 8.91E-11 6.34E-10 6.11E+00 5.4E-10 3.9E-09
Tetrachloroethene NA 1.96E-01 -- 4.58E-04 3.30E-03 -- 1.5€-06
Trichloroethene 3.72E-05 4.20E-02 S.44E-08 9.82E-05 4 .60E-03 2.5E-10 4.5g-07
TOTAL 7E-08 3E-06
B. POTENTIAL NONCARCINOGENIC RISKS (b)
CONCENTRATION IN AIR CHRONIC DAILY INTAKE
(mg/m3) (CDI), 45-kg YOUNG ADULT RATIO OF CDI:RfD
---------------------- (mg/kg/d)
---------------------- REFERENCE DOSE ------------~---cue-cmne
GEOMETRIC MAXTMUM PLAUSIBLE RfD PLAUSIBLE
COMPOUND MEAN AVERAGE MAXTMUM (mg/kg/d) AVERAGE MAX 1MUM
Bis(2-ethylhexyl)phthalate 3.42E-08 4.07e-06 5.83€-10 1.11E-07 2.00E-02 2.91E-08 5.55E-06
Chlordane NA 8_84E-05 -- 2.41E-06 5.00E-05 -- 4.82E-02
4,4'-DDT 2.33e-08 2.35E-05 3.97E-10 6.40E-07 5.00E-04 7.95€-07 1.28€-03
trans-1,2-Dichloroethene NA 6.50E-04 -- 1.77e-05 1.00E-02 -- 1.77g-03
Lead 1.73E-05 2.70E-04 2.94E-07 7.38E-06 6.00E-04 4 _90E-04 1.23E-02
nPAHs (c) 1.19E-04 7.46E-04 2.03e-06 2.03E-05 4.10E-01 4.95E-06 4 .96E-05
Pentachlorophenol NA 3.13€-06 -- 8.53e-08 3.00€E-02 -- 2.84E-06
Tetrachloroethene NA 1.96E-01 -- 5.35£-03 2.00E-02 -- 2.67E-01
Toluene NA 1.26E-03 -- 3.44E-05 1.50€E+00 -- 2.29€-05
1,1,1-Trichloroethane NA 7.88E-02 -- 2.15E-03 3.00E-01 -- 7.16€E-03
HAZARD INDEX <1 (0.0005) <1 (0.3)

NA = Not applicable; geometric mean not calculated with only one positive detection.

(a) Carcinogenic polynuclear aromatic hydrocarbons.

(b) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

(c) Noncarcinogenic polynuclear aromatic hydrocarbons.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude of the
number). A negative exponent indicates that the decimal should be moved the specified number of places to the left
(i.e., 2.4E-03 = 0.0024).



of adverse health effects since the hazard indices are helow ove for hoth the

average and plausible maximum exposure scenarios.

6.3.2.2 Property Under Future-Use Conditions

In the absence of institutional controls limiting access of future uses of the
Wildwood Conservation Corporation property, there are additional exposure
pathways that must be evaluated. It is possible that in the future,
construction activities or excavations for utilities would create the
potential for workers to be exposed to contaminated soils through dermal
contact and subsequent incidental ingestion as well as through inhalation.
This tvpe of exposure would be short term compared with the scenario developed
in Section 6.3.2.1 for young adults using the property for recreational
purposes or the scenario developed below for future residents, and thus this

short term exposure scenario will not be quantified.

Direct contact with contaminated soil - future residents. If the Wildwood

Conservation Corporation property were redeveloped for residential purposes,
the potential exists for residents living on the property to be exposed to
contaminated soils and sludges during outdoor activities. Table 6-21
summarizes the average and plausible maximum exposure assumptions used in this
evaluation. These assumptions are derived from the same sources as mentioned
above for the current-use direct contact scenario, but differ in that they are
average lifetime exposures. Time-weighted averages for the amount of soil
ingested per exposure event, the dermal soil contact rate, and an individual's
body weight were calculated and used to quantitatively evaluate exposure of

onsite residents over a lifetime.

Using these assumptions, chronic daily intake (CDI) estimates for incidental
soil ingestion and dermal absorption of chemical contaminants can be
calculated. The formulae used are presented in Appendix C of this
endangerment assessment. The total CDI associated with direct contact with

soils is the sum of the CDIs from incidental ingestion and dermal absorption.
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ASSUMPTIONS FUR USE I RISK ASSESSMENT FOR DIMECT CONTACT BY FUTURE RESIDENTS
WITH SOIL AND SLUDGES AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

Plausible

Parameters Average Exposure Maximum Exposure

Frequency of Exposure 100 day/yr 168 day/yr
Duration of Exposure 70 vr 70 yr
Average Weight@ 70 kg 70 kg
Incidental Ingestion Rate? 54 mg/day 145 mg/day
Percent Phthalates, PAHs,

PCBs, Pesticides Absorbed

from Ingested Soils 15% 45%
Percent Other Organic Compounds

Absorbed from Ingested Soils 100% 100%
Percent Inorganic Compounds

Absorbed from Ingested Soils 1002 100%
Soil Contact Rate? 0.79 g/day 5.4 g/day
Percent Phthalates, PAHs,

PCBs, Pesticides Absorbed

Dermally from Skin 0.3% 3%
Percent Other Organic Compounds

Absorbed Dermally from Skin 1% 10%
Percent Inorganic Compounds

Absorbed Dermally from Skin Negligible Negligible
Average Lifetime 70 vears 70 vears

@ Pased on a lifetime average.
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Table H-27 precencs the averare and plavsinle maximunr CDIs. as =well oo the

rotential cordcinonenic and nencarcinogenic visks associaved with the suriace
soil exposures. The upper bound lifetime excess cancer risks associated with
chemicals exhibiting potential carcinogenic effects are 7x10°7 (i.e., seven in
ten million) for the average exposure case and 2x10'3 (i.e., two in one
thousand) for the plausible maximum exposure case. Under the conditions of
the average case, exposure to the chemicals of potential concern exhibiting
noncarcinogenic effects appear to present a low probability of adverse health
effects since the ratio of the CDI:RfDs are below one. The hazard index for
the plausible maximum case exceeds one, primarily due to exposure to lead
whose CDI:RfD ratio exceeds one, suggesting that exposure may be associated

with adverse health effects.

The average and plausible maximum CDIs and the potential carcinogenic and
noncarcinogenic risks associated with exposure to the northern sludges are
summarized in Table 6-23. The upper bound lifetime excess cancer risks
associated with chemicals exhibiting potential carcinogenic effects are 8x10°6
(i.e., eight in one million) for the average exposure case and lxlO'3 (i.e.,
one in one thousand) for the plausible maximum exposure case. Exposure to the
compounds exhibiting noncarcinogenic effects appear to present a low
probability of adverse health effects since the hazard index is below one for
the average case. For the plausible maximum case, the CDI:RfD ratio is
greater than one for chlordane and lead and hence the hazard index 1s greater
than one. It should be noted that exposure to these two chemicals will result
in different toxic endpoints. Exposure to lead will affect the central
nervous svstem (EPA 1986g) while exposure to chlordane will affect the liver

(Ambrose et al. 1953).

For the southern sludges, the upper bound lifetime excess cancer risks
associated with chemicals exhibiting potential carcinogenic effects are 2x1076
(i.e., two in one million) and 4x10™4 (i.e., four in ten thousand) for the
average and plausible maximum cases, respectively, as seen in Table 6-24.
Under the conditions of the average case, exposure to the chemicals of
potential concern exhibiting noncarcinogenic effects appear to present a low

probability of adverse health effects since the ratios of CDI:RfD are below
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one. However., under the plausible maximum scenario, the hazard inden cicoeods
onc; a hazard index greater than one sugpest thal exposure mav be associate
with adverse health effects. The CDI:RfD ratios of both lead and 4,4-DDT
exceed one. The toxic endpoints of these two compounds are different since
lead affects the central nervous system (EPA 1986g) and 4,4-DDT is a liver
toxicant (NIOSH 1978). Thus, exposure to these two chemicals may not be

additive.

Inhalation of Volatiles - future residents. 1In addition to direct contact
with contaminated soil and sludges, residents could be exposed to chemicals
volatilizing from the soils and sludges while they are outdoors. Table 6-25
summarizes the average and plausible maximum exposure assumptions used in this
evaluation. A time-weighted (lifetime) average inhalation rate for moderate
activity (EPA 1985c¢) was used to evaluate exposure. It should be noted that
these are conservative assumptions since the concentrations detected in the
soils are expected to decrease over time. This scenario also does not
consider inhalation exposure of volatiles which could migrate from outdoors
into the home. Thus, in terms of total potential exposure, this scenario may

underestimate exposure and risk.

The average and plausible maximum CDIs and potential risks associated with
exposure to surface soil via this pathway are summarized in Table 6-26. The
potential lifetime upper bound excess cancer risk is 3x10"7 (i.e., three in
ten million) for the average exposure case and 1x10°4 (i.e., one in ten
thousand) for the plausible maximum case. Exposure to the noncarcinogenic
compounds appears to represent a low probability of adverse health effects
based on the conditions of average and plausible maximum exposure, since the

hazard indices are less than one.

Table 6-27 presents the average and plausible maximum CDIs and the potential
carcinogenic and noncarcinogenic risks associated with exposure to volatiles
released from the northern sludges. The upper bound excess lifetime cancer
risk for the average exposure case is 1x10°/ (i.e., one in ten million) and
for the plausible maximum case is 2x10°% (i.e., two in ten thousand). Under

the conditions of both the average and plausible maximum cases, exposure to
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TABLE 6-25

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR OUTDOOR INHALATION EXPOSURE
BY FUTURE RESIDENTS AT THE WILDWOOD CONSERVATION CORPORATION

Parameters

Average Exposure

Plausible
Maximum Exposure

Frequency of Exposure
Duration of Exposure
Inhalation Rate?
Average Weight

Average Lifetime

1 hr/day
100 d/yr
2.1 m3/hr
70 kg

70 yr

3 hr/day
168 d/yr
2.1 m3/hr
70 kg

70 yr

2 Based on a lifetime average.



TABLE 6-26

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF CONTAMINANTS RELEASED FROM SURFACE SOI
BY RESIDENTS AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY (a)

A. POTENTIAL CARCINOGENIC RISKS

CONCENTRATION IN AIR CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
(mg/m3) (mg/kg/d) EXCESS CANCER RISK
------------------------------------------ POTENCY LR R R
GEOMETRIC MAX 1MUM PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAX IMUM
Bis(2-ethylhexyl)phthalate 2.70e-10 6.21E-09 2.23E-12 2.58£-10 8.40E-03 1.9€-14 2.26-12
Chlordane 2.27€-06 7.68E-04 1.87E-08 3.19€-05 1.30E+00 2.4E-08 4.1E-05
4,47-DDT 1.45E-08 3.57E-07 1.20E-10 1.48E-08 3.40E-01 4.1E-11 5.0E-09
Methylene chloride 2.08E-03 6.30E-02 1.71E-05 2.62E-03 1.40E-02 2.4E-07 3.7e-05
cPAHs (b) 5.35E- 11 2.96E-10 4.41E-13 1.23e-11 6.11€+00 2.7E-12 7.5€-11
PCBs (c) 1.52e-07 5.12E-05 1.25E-09 2.13E-06 7.70E+00 9.6E-09 1.6E-05
Tetrachloroethene 1.29€-04 3.47€E-02 1.06E-06 1.44E-03 3.30E-03 3.5E-09 4. 8E-06
Trichloroethene 1.74E-03 2.55€-01 1.43E-05 1.06E-02 4 .60E-03 6.6E-08 4.96-05
TOTAL 3E-07 1E-04
B. POTENTIAL NONCARCINOGENIC RISKS (d)
CONCENTRATION IN AIR CHRONIC DAILY INTAKE RATIO OF CDI:RfD
(mg/m3) (mg/kg/d)
------------------------------------------- REFERENCE DOSE --=----==--=====-=~-
GEOMETRIC MAX MUM PLAUSIBLE RfD PLAUSIBLE
COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAXTMUM
Acetone 5.79E-04 8.54E-03 4 .77E-06 3.55E-04 3.00E+00 1.59E-06 1.18E-04
Bis(2-ethylhexyl)phthalate 2.70E-10 6.21E-09 2.23E-12 2.58E-10 2.00g-02 1.1E-10 1.29E-08
Chlordane 2.27e-06 7.6BE-04 1.87E-08 3.19E-05 5.00E-05 3.74E-04 6.38E-01
4,47-DDT 1.45E-08 3.57e-07 1.20E-10 1.48E-08 5.00E-04 2.39E-07 2.97E-05
trans-1,2-Dichloroethene 1.68E-04 3.67E-03 1.39E-06 1.53E-04 1.00E-02 1.39E-04  1.53E-02
Methylene chloride 2.08E-03 6.30E-02 1.71E-05 2.62E-03 6.00E-02 2.86E-04 4 .36E-02
nPAHs (e) 1.06E-04 5.71E-04 8.74E-07 2.37e-05 4.10E-01 2.13E-06 5.79E-05
Tetrachloroethene 1.29E-04 3.47E-02 1.06E-06 1.44E-03 2.00E-02 5.32E-05 7.21E-02
Toluene 3.17E-05 3.17E-04 2.61E-07 1.32E-05 1.50E+00 1.74E-07 8.78E-06
HAZARD INDEX <1 (0.0009) <1 (0.8)

(a) Exposure to the inorganic chemicals of potential concern is not evaluated here because they are not volatile.
(b) Carcinogenic polynuclear aromatic hydrocarbons.

(c) Polychlorinated biphenyls.

(d) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

(e) Noncarcinogenic polynuclear aromatic hydrocarbons.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the size of the

A negative exponent indicates that the decimal should be moved the specified number of places to the left
(i.e., 2.4E-03 = 0.0024).



EXPOSURES AND RISKS ASSOCIATED WITH INHALATION Of CONTAMINATED AIR RELEASED FROM NORTHERN SLUDGES

TABLE

6-27

BY RESIDENTS AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY (a}

A. POTENTIAL CARCINOGENIC RISKS
CONCENTRATION IN AIR CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
(mg/m3) (mg/kg/d) EXCESS CANCER RISK
------------------------------------------------ POTENCY
PLAUSIBLE PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND AVERAGE MAX 1MUM AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAX [ MUM
Bis(2-ethylhexyl)phthalate NA 1.08E-09 -- 4 .48E-11 8.40E-03 -- 3.8E-13
Chlordane 9.46E-06 1.16E-04 7.78E-08 4.81E-06 1.30E+00 1.0E-07 6.3E-06
Chloroform NA 5.43E-02 -- 2.25E-03 8.10€-02 -- 1.8E-04
4,4’-DDT NA 2.95€-07 -- 1.22€-08 3.40E-01 -- 4. 2E-09
cPAHs (b) 3.00E-11 1.20E-10 2.47E-13 4.98€-12 6.11E+00 1.5€-12 3.0E-11
TOTAL 1E-07 2E-04
B. POTENTIAL NONCARCINOGENIC RISKS (c¢)
CONCENTRATION IN AIR CHRONIC DAILY INTAKE RATIO OF CD1:RfD
(mg/m3) (mg/kg/d)
-------------------------------------------- REFERENCE DOSE --------v-c-cm-cmeoonmn-
PLAUSIBLE PLAUSIBLE RfD PLAUSIBLE
COMPOUND AVERAGE MAX IMUM AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX IMUM
Bis(2-ethylhexyl)phthalate NA 1.05E-04 -- 4.36E-06 2.00E-02 -- 2.2E-04
Chlordane 9.46E-06 1.16E-04 7.78€-08 4.81E-06 5.00E-05 1.6E-03 9.6E-02
Chloroform NA 5.43E-02 -- 2.25£-03 1.00E-02 -- 2.3E-01%
4,4’-0DT NA 2.95€e-07 -- 1.22E-08 5.00E-04 -- 2.4E-05
nPAHs (d) 1.65E-03 6.16E-03 1.36€E-05 2.56E-04 4:10E-01 3.3e-05 6.2E-04
Pentachlorophenol NA 2.91€-09 -- 1.21E-10 3.00E-02 -- 4.0E-09
Pheno!l NA 4 LLE-06 -- 1.84E-07 2.00E-02 -- 9.2E-06
Xylenes NA 2.03E-02 -- 8.42E-04 4 .00E-O1 2.1E-03
HAZARD INDEX <1 (0.002) <1 (0.3

(a) Exposure to the inorganic chemicals of potential concern is not evaluated here because they are not volatile.

(b) Carcinogenic polynuclear aromatic hydrocarbons.
(c) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

(d) Noncarcinogenic polynuclear aromatic hydrocarbons.

NA = Not applicable; average concentration not calculated with only one positive detection.
NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude of the

number). A negative exponent indicates that the decimal should be moved the specified number of places to the left

(i.e., 2.4E-03 = 0.0024).
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the chenicals of potential concern exhibitin: nencarcinogonic effects appoar

the hazard

m

to present a low probahility of adverse health efiects cinc

indices are below one.

For the southern sludges, the upper bound excess lifetime cancer risks
associated with chemicals exhibiting potential carcinogenic effects are 1x10°9
(i.e., one in one billion) and 1x10°2 (i.e., one in one hundred thousand) for
the average and plausible maximum cases, as seen in Table 6-28. Under the
conditions of both the average and plausible maximum cases, exposure to the
chemicals of potential concern exhibiting noncarcinogenic effects appear to
present a low probability of adverse health effects since the hazard indices

are below one.

Ingestion of Groundwater - future residents. Under this future-use scenario,

it is assumed that there are no future remedial actions and institutional
actions limiting access to the use of the groundwater. Hence, individuals
could be exposed to groundwater contaminants by direct ingestion of tap water.
The average individual is assumed to weigh 70 kg and drink 2 liters of water
each day for 70 years (an average lifetime). Based on these assumptions, and
the existing chemical concentrations in the groundwater, chronic daily intakes
were derived and are presented in Table 6-29. The risks associated with these
intake levels are also presented for chemicals potentially exhibiting

carcinogenic and noncarcinogenic effects.

The upper bound lifetime excess cancer risks associated with ingestion of
groundwater are 8x107% (i.e.. eight in ten thousand) and 22101 (i.e.. two in
ten) for the average and plausible maximum cases, respectively, primarily due
to tetvachloroethene and trichloroethene. The hazard index for the average
exposure scenario is less than one. Under the plausible maximum exposure
scenario, the CDI:RfD ratios for the individual chemicals of potential concern
are greater than one for all the chemicals of potential concern with the
exception of 1,2-dichlorobenzene, manganese and total xylenes. The hazard
index, as a result, exceeds one, primarily because of exposure to
tetrachloroethene. A hazard index greater than one suggests that exposure may

be associated with adverse health effects. Exposure to chloroform, trans-
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TABLE 6-28

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF CONTAMINATED AIR RELEASED FROM SOUTHERN SLUDGES
BY FUTURE RESIDENTS AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY (a)

A. POTENTIAL CARCINOGENIC RISKS
CONCENTRATION IN AIR CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
(mg/m3) (mg/kg/d) EXCESS CANCER RISK
-------------------------------------------- POTENCY R LR R
PLAUSIBLE PLAUSIBLE FACTOR PLAUSIBLE
COMPOUND AVERAGE MAX IMUM AVERAGE MAX IMUM {mg/kg/d)-1 AVERAGE MAX1MUM
Bis(2-ethylhexyl)phthalate 1.10E-10 1.21€-08 9.04E-13 1.59€-10 8.40E-03 7.6E-15 1.38-12
Chlordane NA 8.79E-05 -- 1.16E-06 1.30E+00 -- 1.5€-06
4,47-DDT 5.89E-09 1.48E-05 4 . 84E-11 1.95€-07 3.40€-01 1.6E-11 6.6E-08
cPAHs (b) 3.00e-11 6.00E-11 2.47€-13 7.89E-13 6.11E+00 1.5€-12 4 .8E-12
Tetrachloroethene NA 1.96E-01 -- 2.58E-03 3.30€-03 .- 8.5E-06
Trichloroethene 3.72E-05 4,20€-02 3.06E-07 5.52E-04 4.60E-03 1.4E-09 2.5E-06
TOTAL 1E-09 1€-05
B. POTENTIAL NONCARCINOGENIC RISKS (c)
CONCENTRATION IN AIR CHRONIC DAILY INTAKE RATIO OF CDI:RfD
(mg/m3) (mg/kg/d)

-------------------------------------------- REFERENCE DOSE ------r=vce--remcnncnns
GEOMETRIC MAX TMUM PLAUSIBLE RfD PLAUSIBLE

COMPOUND MEAN AVERAGE MAXTMUM {mg/kg/d) AVERAGE MAX TMUM
Bis(2-ethythexyl)phthalate 1.10E-10 1.21€-08 9.04E-13 1.59E-10 2.00E-02 4.52E-11 7.96E-09
Chlordane NA 8.79E-05 -- 1.16€E-06 5.00E-05 -- 2.31E-02
4,47-DDT 5.89€-09 1.48E-05 4 .84E-11 1.956-07 5.00E-04 9.68E-08 3.89E-04
trans-1,2-Dichloroethene NA 6.50E-04 -- 8.55E-06 1.00€-02 -- 8.55E-04
nPAHs (d) 1.19E-04 7.45€-04 9.78E-07 9.80E-06 4.10E-01 2.39e-06 2.39€-05
Pentachlorophenot NA 1.54€-07 .. 2.03g-09 3.00E-02 -- &6.75E-08
Tetrachloroethene NA 1.96£-01 .- 2.58E-03 2.00E-02 -~ 1.29E-01
Toluene NA 1.26€-03 -- 1.66E-05 1.508+00 -- 1.10€-05
1,1,.1-Trichloroethane NA 7.88€-02 -- 1.04€-03 3.00E-01 -- 3.45E-03
HAZARD INDEX <1 (28-06) <t (0.2)

(a) Exposure to the inorganic chemicals of potential concern is not evaluated here because they are not volatile.
(b) Carcinogenic polynuclear aromatic hydrocarbons.
(¢) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.
(d) Noncarcinogenic polynuciear aromatic hydrocarbons.

NA = Not applicable; geometric mean not calculated with only one positive detection.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude of the
number). A negative exponent indicates that the decimal should be moved the specified number of places to the left

(i.e., 2.4E-03 = 0.0024).
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TABLE 6-29

EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF GROUNDWATER AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK
GEOMETRIC MAX IMUM PLAUSIBLE POTENCY FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX 1MUM (mg/kg/d)-1 AVERAGE MAX 1 MUM
™ thioroform 17.5 6000 5.00E-04 1.71€-01 8.10€-02 4. 1€-05 1.4€E-02
Tetrachloroethene 7.6 58000 2.17e-04 1.66E+00 5.10€-02 1.1€-05 8.1E-02
Trichloroethene 656 440000 1.87E-02 1.26E+01 1.10E-02 2.1E-04 1.3E-01
Vinyl chloride 7.5 300 2.14E-04 8.57E-03 2.30E+00 4_9E-04 2.0E-02
TOTAL .- -- -- -~ -- 8E-04 2E-01
B. NONCARCINOGENIC EFFECTS (a)
CHRONIC DAILY INTAKE
CONCENTRATION (ug/L) (Cb1) (mg/kg/d) RATIO OF CDI:RfD
- R B LT T T T TP REFERENCE DOSE  -------------c-ccooomo
GEOMETRIC MAXTMUM PLAUSIBLE (RfD) PLAUSIBLE
ZOMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAXIMUM
“hioroform 17.5 6000 5.00E-04 1.71€-01 1.00g-02 5.0£-02 1.7€+01
1,2-Dichlorobenzene 7.0 160 2.00E-04 4.57€E-03 8.90E-02 2.2E-03 5.1€-02
T trans-1,2-Dichloroethene 10.0 4510 2.86E-04 1.29E-01 1.00€-02 2.9E-02 1.3E+01
Manganese 470 2200 1.34E-02 6.29€-02 2.20€-01 6.1E-02 2.96-01
Tetrachloroethene 7.6 58000 2.17€-04 1.66E+00 2.00E-02 1.1E-02 8.3E+01
-~ 1,1,1-Trichloroethane 16.6 7800 4 . 74E-D4 2.23E-01 @.00E-02 5.3E-03 2.5E+00
Xyleres, total 19.1 14000 5.46E-04 4.00E-01 2.00e+00 2.7E-04 2.0E-01

— HAZARD INDEX -- .-

<1 (0.2) >1

(116

{a) Noncarcinogens and patential carcinogens with RfDs evaluated for noncarcinogenic risk.

—

NA = Not applicable; mean not calculated with only one positive detection.

- NOTE:
number).

(i.e., 2.4E-03 = 0.0024).
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1.2, -dichloroethene, tetrachloroethene, and 1,1 1-trichlorcethane results in

additive since these four chemicals all produce liver damage.

To determine whether or not there would be any adverse health effects from
short-term exposure to the four chemicals of potential concern whose maximum
concentrations exceed their chronic RfDs, a comparison was made between the
detected concentration and short term health criteria. Only a chronic RfD is

available for chloroform, so it will not be discussed further. The maximum

concentration of trans-1,2-dichloroethene is below the one-day health advisory
for children of 20,000 ug/liter but exceeds the 10-day health advisory for
children of 1,430 ug/liter (EPA 1987h). The maximum concentration of
tetrachloroethene exceeds both the one and 10-day health advisories for
children which are both set at 2,000 ug/liter. The maximum concentration of
1,1,1-trichlorocethane is below the one-day health advisory for children of
140,000 ug/liter and the 10-day health advisory for children of 35,000
ug/liter (EPA 1987j). Additionally, the maximum CDI is less than the oral
subchronic RfD of 0.9 mg/kg/d (EPA 1988c).

Inhalation Of Contaminants While Showering. In addition to ingestion of

groundwater, inhalation of volatilized contaminants can occur while using the
water for nonconsumptive uses. The inorganic chemicals of potential concern
for the groundwater pathway are not expected to volatilize. As a result,

antimony, arsenic, barium, cadmium, and manganese are not evaluated for this

scenario.

Exposure to individuals while showering is quantified here. The shower model
of Foster and Chrostowski (1987), discussed in Appendix C, Section C.2, was
used to quantify exposure via this pathway. The potential health risks
associated with the estimated inhalation exposures while showering are
presented in Table 6-30. It should be noted that while the chronic daily
intake for exposure to volatile organic contaminants in groundwater via
ingestion and inhalation are comparable, as expected in the literature (Foster
and Chrostowski 1987, McKone 1987, EPA 1984i). the risks from this exposure

will vary due to differences in the potency factors.



TABLE 6-30

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF VAPORS WHILE SHOWERING
WITH GROUNDWATER AT THE WILDWOOD CONSERVATION CORPORATION PROPERTY

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
(mg/kg/d) EXCESS CANCER RISK

PLAUSIBLE POTENCY FACTOR PLAUSIBLE

COMPOUND AVERAGE MAX IMUM (mg/kgsd)-1 AVERAGE MAX I MUM
Chloroform 3.91E-04 1.52E-01 8.10E-02 3.2E-05 1.28-02
Tetrachloroethene 1.77E-04 1.35e+00 3.30E-03 5.8£-07 4.5e-03
Trichloroethene 1.65E-02 1.11e+01 4 .60E-03 7.6E-05 5.1€-02
vinyl chloride 2.51E-04 1.01€-02 2.95€6-01 7.4E-05 3.0E-03
TOTAL -- -- -- 2E-04 7E-02

B. NONCARCINOGENIC EFFECTS (a)
CHRONIC DAILY INTAKE
(C0I1) (mg/kg/d) RATIO OF CDI:RfD

---------------------- REFERENCE DOSE R LR

PLAUSIBLE (RfD) PLAUSIBLE

COMPOUND AVERAGE MAX TMUM (mg/kg/d) AVERAGE MAX I MUM
Chloroform 3.91E-06 1.52€-01 1.00€-02 3.9£-02 1.56+01
1,2-Dichlorobenzene 1.54€E-04 3.57e-03 8.90E-02 1.7e-03 4_QE-02
trans-1,2-Dichtoroethene 2.80E-04 1.26€E-01 1.00€-02 2.8E-02 1.3E+01
Tetrachloroethene 1.77E-04 1.35e+00 2.00E-02 8.9E-03 6.86+01
1,1,1-Trichloroethane 4,21E-04 1.98E-01 3.00£-01 1.6€-03 6.6£-01
Xylenes, total 5.18€-04 3.79e-01 4. 00E-01 1.3€-03 9.5e-01
HAZARD INDEX -- - -- <1 (0.08) >1 (96)

(a) Noncarcinogens and potential carcinogens with RfDs evaluated for noncarcinogenic risk.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the magnitude of the number).

the specified number of places to the left (i.e., 2.4E-03 = 0.0024).
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The ¢xcess lifetime upper bound cancer risks dssociated with the averape and
plausible maximum cascs were 2x10° % (i.¢.. two in ten thousand) and 72107
(i.e., seven in one hundred), respectively. For chemicals exhibiting
noncarcinogenic effects, the individual CDI:RfD ratios for each compound under
the average conditions were below one as was the corresponding hazard index
indicating a low probability of adverse health effects. The hazard index for
the plausible maximum case was greater than one primarily due to exposure to
tetrachloroethene, chloroform, and trans-1,2-dichloroethene. A hazard index
greater than one suggests that exposure may be associated with adverse health

effects. Exposure to these chemicals can be considered to be additive since

tneir toxic endpoints are the same (i.e., each affects the liver).
6.3.3 MULTIMEDIA EXPOSURES

Exposure via one of the pathways discussed above for the future-use scenarios
does not preclude exposures via other pathways. For example, residents of the
area may Be exposed to contaminated soil and contaminated tap water. However,
exposure by one route generally dominates the exposure and risk calculations,
and by adding exposures from other routes is unlikely to have a substantial
effect on risks. For example, under the avervage future-use scenario, the
upper bound excess lifetime cancer risk associated with direct contact with
surface soil is 7x10°/ and with inhalation of volatiles released from the soil
9%x10°8. The upper bound lifetime cancer risk associated with the inhalation
of vapors released while showering is 2x10'4, and that associated with the
ingestion of groundwater is 1x1073. The sum of these four values is
approximately equal to the risk value associated with ingestion of groundwater
alone. Therefore, in this situation, the quantitative risk is determined by

only one tvpe of exposure.

6.4 SUMMARY OF WILDWOOD CONSERVATION CORPORATION PROPERTY EVALUATION

This section of the Endangerment Assessment for the Wildwood Conservation
Corporation property is a baseline assessment, which evaluates potential
impacts to human health in the absence of further remedial actions under both

current- and future-use scenarios. Chemicals of potential concern were
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selected based on thie sampling data of the envivonmental media and
consideration of texicitv., Soil and sludge chemicals of potential concern
were acetone, bis(2-ethylhexyl)phthalate, cadmium, chlordane, chloroform,
chromium, 4,4'-DDT, trans-1,2-dichloroethene, lead, methylene chloride,
carcinogenic PAHs, noncarcinogenic PAHs, PCBs, pentachlorophenol, phenol,
tetrachloroethene, toluene, 1,1,1-trichlorocethane, trichloroethene, and
xylene. The groundwater chemicals of potential concern were chloroform,
trans-1,2-dichloroethene, 1,2-dichlorobenzene, manganese, tetrachloroethene,

1,1,1-trichloroethane, trichloroethene, vinyl chloride, and xylene.

Under current land-use conditions at the Wildwood Conservation Corporation
property, the principal exposure pathway by which human receptors could
potentially be exposed to site contaminants was direct contact with surface
soils and sludges by young adults using the property for recreational uses and
inhalation of contaminated air released from these same sources. Average and
plausible maximum exposure scenarios were developed for this pathway. The
exposure point concentrations-of the chemicals of potential concern were
estimated for the potentially exposed population. Human health risks were
assessed based on these estimates of exposure and a quantitative description
of each compound's toxicity. The major conclusions can be summarized as

follows:

s« Exposure of young adults to surface soil through dermal contact and
incidental ingestion could result in potential excess upper bound
lifetime cancer risks of 7x10°8 for the average exposure case and
7x10°° for the plausible maximum exposure case. Exposure to the
chemicals exhibiting noncarcinogenic effects appears to present a low
probability of adverse health effects based on the conditions of
average exposure, as the hazard index is less than one. Under
conditions of plausible maximum exposure, there is a probability of
adverse health effects as the hazard index exceeds one.

s  Exposure of young adults to northern sludges through dermal contact
and incidental ingestion could result in potential excess upper bound
lifetime cancer risks of 8x107/ for the average exposure case and
51072 for the plausible maximum exposure case. Exposure of young
adults to southern sludges through dermal contact and incidental
ingestion could result in potential excess upper bound lifetime cancer
risks of 2x10°/ for the average exposure case and 2%107° for the
plausible maximum exposure case. Exposure to the chemicals exhibiting
noncarcinogenic effects for hoth the northern and southern sludges
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appears o present a low probabilitv of adverse health ¢ffcets based
on the conditions ol average evposure, as thoe hazard index is less
than one. The hazard index exceeds one for plausible maximum exposure
to either the northern or southern sludges.

s Exposure of young adults through the inhalation of dust and volatile
organics generated from surface soils while riding dirt bikes could
result in potential excess upper bound lifetime cancer risks of 1x10°7
and 3x10°° for the average and plausible maximum exposure cases,
respectively. Exposure of young adults through the inhalation of dust
and volatile organics generated from northern sludges while riding
dirt bikes could result in potential excess upper bound lifetime
cancer risks of 5x10°7 and 3x107° for the average and plausible
maximum exposure cases, respectively. Exposure of young adults
through the inhalation of dust and volatile organics generated from
southern sludges while riding dirt bikes could result in potential
excess upper bound lifetime cancer risks of 7x10°° and 3x10°® for the
average and plausible maximum exposure cases, respectively. There
appears to be a low probability of adverse health effects resulting
from noncarcinogenic exposure to air contamination generated from
surface soils, northern sludges, and southern sludges since the hazard
indices are less than or equal to one for the average and plausible
maximum exposure cases.

The exposure scenario described above would apply for future land-use
conditions as well. 1In addition, exposure pathways related to residential
soil exposure and to uses of the groundwater were considered. The groundwater
uses included ingestion of groundwater and inhalation of volatile organic
chemicals released while showering. Average and plausible maximum exposure

scenarios were developed. The conclusions are as follows:

« Exposure of residents to surface soil_could result in upper bound
excess lifetime cancer risks of 7x10°7 for the average exposure case
and 2x10°° for the plausible maximum exposure case. The hazard
indices for the average and plausible maximum cases were below one and
slightly greater than one, respectively. For the northern sludges,
the upper bound excess lifetime cancer risks from average and
plausible maximum exposures were 8x10°% and 1x10'3, respectively. The
upper bound excess lifetime cancer risks from exposure to the southern
sludges were 2%x1070 and 4x10"% for the average and plausible maximum
cases, respectively. For both the northern and southern sludges,
under the conditions of the average case, the ratios of the CDI:RfD
are below one and the hazard index is below one. However, under the
plausible maximum scenarios, the hazard index exceeds one.

s Exposure of residents through the inhalation of volatile organic
compounds released from surface soils could result in upper bound
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ercens Difetime cancer risks of 3w1077 and 1x107% underv average and
plausible maximum exposure conditions, vespectively. The upper bound
erncessy cancer risk from inhalation of volatiles released form the
northern sludges are 1x10"/ for the average case and 2x10°% for the
plausible maximum case. For the southern sludges, the upper bound
excess lifetime cancer risks for the average and plausible maximum
cases are 1x10°9 and 1x10'5, respectively. The hazard indices for the
soil and sludges under the average and plausible maximum cases are
less than one.

Ingestion of groundwater could result in potential upper bound
lifetime excess cancer risks of 8x10°% and 2x10°1 for the average and
plausible maximum cases, respectively. The hazard index was less than
1 for the average case and exceeded 1 for the plausible maximum case.

Inhalation of volatiles released from the groundwater while showering
could result in 2:10"% and 7x1072 potential upper bound excess
lifetime cancer risk for the average and plausible maximum cases,
respectively. The hazard index was less than 1 for the average case
and exceeded one for the plausible maximum case.
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7.0 CENTRAL AREA OF THE WELLS ¢ & H SITE

The central area of the Wells G & H site for the purposes of this report
encompasses the area surrounding the wells themselves as well as the wetlands
associated with the Aberjona river. For the purposes of this evaluation, any
section of the site which is not part of one of the other properties will be

discussed in this section of the endangerment assessment.

7.1 CHEMICALS OF POTENTIAL CONCERN

The basis for the selection of the chemicals of potential concern is outlined
in Appendix A of this document and is based upon the methodology presented in
the Superfund Public Health Evaluation Manual (EPA 1986a). The data used in
this evaluation resulted from site investigations conducted by NUS (1986) and
Ebasco (1988a) for U.S. EPA. The analytical chemistry data are tabulated in

Appendix E of this document.
7.1.1 SOIL

One surface soil sample was collected by Ebasco (1988a) from what appeared to
be a surface soil stain at the Rifle Range north of Well H (Figure 7-1). The
sample was obtained to evaluate the extent of soil contamination at this spot.
Table 7-1 summarizes the data. The two organic compounds detected in the soil
were chlordane and pyrene. Both were selected as chemicals of potential
concern. Pyrene, a noncarcinogenic PAH, may be present at this spot as a
result of its presence in oil that may have leaked from a car. Since only one
sample was taken, the presence of these compounds at this spot should not be

construed as representative of conditions at the central area.

The inorganic constituents detected within the central area were within
typical soil levels (i.e., the concentration was less than twice the maximum
background concentration) (Table A-1, Appendix A) with the exception of
cadmium and lead. Thus, these two inorganics will be selected as chemicals of

potential concern for the central area.
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TABLE 7-1

COMPOUNDS DETECTED IN SURFACE SOILS AT THE CENTRAL
AREA OF THE WELLS G & H SITE

FREQ. OF DETECTED
COMPOUND DETECTION VALUE
ORGANICS (ug/kg)

SEMI-VOLATILES

PYRENE 1/1 2300
PESTICIDES/PCB’S

CHLORDANE 1/1 530
INORGANICS (mg/kg)

ALUMINUM 1/1 7020
ARSENIC 1/1 5.00
BARIUM 1/1 56.0
BERYLLIUM 1/1 0.50
CADMIUM 1/1 2.50
CALCIUM 1/1 3300
CHROMIUM 1/1 13.0
COPPER 1/1 29.0
IRON 1/1 8570
LEAD 1/1 161
MAGNESIUM 1/1 1600
MANGANESE 1/1 293
MERCURY 1/1 0.12
NICKEL 1/1 13.0
POTASSIUM 1/1 758
SODIUM 1/1 109
VANADIUM 1/1 24.0
ZINC 1/1 85.0

NA Not applicable; mean not calculated with only

one positive detection.
ND = Not detected.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES
DURING THE QA/QC PROCESS THE NUMBER OF
SAMPLES USED TO CALCULATE A GEOMETRIC MEAN
WILL SOMETIMES BE LESS THAN THE TOTAL NUMBER
OF SAMPLES AS PRESENTED IN THE DENOMINATOR OF
THE FREQUENCY OF DETECTION.
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7.1.2 GROUNDWATER

The 7 groundwater monitoring wells, S68, S83, S84, S$85, 586, S87, and S89,
shown in Figure 7-2, were selected to represent conditions at Wells G & H
themselves and were used exclusively to select chemicals of potential concern.
The number of wells was limited in order to focus on conditions at the two
municipal wells. This provides information on the potability of any water
that could potentially be drawn from the wells at some time in the future. It
should be noted that when the municipal wells are used, these wells would draw
from a larger area and it is difficult to predict water quality. However, a
selection of wells around Wells G & H can be used to approximate risk. Both
1985 and 1987 data (NUS 1986, Ebasco 1988) were used. In those cases when the
compound was detected in 1985 but not in 1987, the compound was not selected
as a chemical of potential concern. It should be noted that the
concentrations of inorganic constituents measured in groundwater may reflect
total rather than dissolved concentrations since Ebasco (1988a) did not filter

their samples and NUS (1986) may not have filtered their samples.

Fourteen organic compounds were detected in the central area groundwater as
seen in Table 7-2. The most frequently detected were tetrachloroethene and
trichloroethene. trans-1,2-Dichloroethene and 1,1,1-trichloroethane were the
next most frequently detected compounds. These four organic chemicals were
selected as chemicals of potential concern for the central area groundwater.
0f the other compounds detected, most were detected in less than 5% of the
samples and at low levels, generally below 5 ug/liter. Thus, none of these

compounds were selected as chemicals of potential concern.

The inorganic constituents measured in the central area groundwater not
considered to be chemicals of potential concern fell into three groups: for
the most part they were either below typical groundwater levels (Table A-2,
Appendix A), greater than the typical levels but were essential nutrients and
were detected less than 10 times the typical level, or they were detected in
7-8% or less of the samples. (The 7-8% frequency cut off was used here

because it represented a positive detection in only one sample.) Those
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COMPCUNDS DETECTEC IN GROUNDWATER FOR

TABLE 7-2

OF THE WELLS G & H SITE

THE CENTRAL AREA

FREQ. OF GECMETRIC

COMPOUND DETECTION MEAN MAXTMUM
ORGANICS (ug/liter)
BIS(2-ETHYLHEXYL) PHTHALATE 3/17 5.88 79.0
CHLOROBENZENE 1/33 NA 2.80
CHLOROFORM /1 NA 13.0
1,2-DICHLOROBENZENE 1718 NA 5.00
1,1-DICHLOROETHANE 171 NA 2.00
1,1-DICHLOROETHENE 1733 NA 2.70
PHENOL 118 NA 5.00
TRANS-1,2-DICHLOROETHENE 21/30 8.94 80.0
TETRACHLOROETHENE 29/29 26.8 180
TOLUENE 2/2 3.46 4.00
TOTAL-XYLENE 1/33 NA 5.00
1,1,1-TRICHLOROETHANE 14/30 6.12 1700
TRICHLORQETHENE 30/32 17.9 140
INORGANICS (ug/liter)
ALUMINUM 3/12 183 5800
ARSENIC 1712 NA 20
BARIUM 3712 93.4 210
BERYLLIUM 1714 NA 2.50
CADMIUM 1/14 NA 5.90
CALCIUM 5/14 7010 75000
CHROMIUM 3714 4.80 20.0
COBALT 2/14 14.3 25.0
COPPER 2/13 15.0 49.0
IRON 2/12 106 7400
LEAD 1712 NA 58.0
MAGNESIUM 5/14 4390 16300
MANGANESE 5/14 22.8 1100
NICKEL 1712 NA 36.0
POTASSIUM 5/14 2913 8770
RADIONUCLIDES (a)

Radium 226 and 228 5/5 2.2 14

gross Alpha 5/5 26 350

gross Beta 5/5 30 180

Uranium 5/5 3.6 6
SILVER 2/14 4.33 5.00
SODIUM 5/14 5927 30500
TIN 1714 NA 20.0
VANADIUM 5/ 19.8 27.0
ZINC 3712 16.5 104

NA = Not applicable; mean not calculated with only
one positive detection,

(a) Units for the radionuclides are pCi/liter except for
uranium data which have units of ug/liter.

#NOTE# DUE TO THE OCCASIONAL REJECTION OF SAMPLES DURING
THE QA/QC PROCESS THE NUMBER OF SAMPLES USED TO
CALCULATE A GEOMETRIC MEAN WILL SOMETIMES BE LESS
THAN THE TOTAL NUMBER OF SAMPLES AS PRESENTED IN
THE DENOMINATOR FO THE FREQUENCY OF DETECTION.



constituents not rejected for the above r¢asons were aluminum, bharium, and
silver. Of these compounds, aluminum was not selected as a chemical of
potential concern due to insufficient toxicity information; in addition,
aluminum was detected once at a level approximately equal to the 10-day
suggested no adverse reaction level of 5,000 ug/liter (NAS 1982), although
this comparison is not appropriate for chronic exposures. The maximum
aluminum concentration suggests that aluminum may be present in the
particulate phase or complexed to naturally occurring organic acids rather
than as a dissolved ion (Hem 1985). Silver was not selected as a chemical of
potential concern after a comparison to other groundwater samples taken from
within the study area which revealed that silver was present at similar, low
(<10 ug/liter) levels throughout the site. Thus, barium was selected as the
inorganic chemical of potential concern for groundwater. It should be noted
that the maximum sodium concentrations exceeded the Massachusetts advising

level of 20,000 ug/liter for persons on salt restricted diets.

Five wells (S72S, S81S, S84S, S77S, and S22) from the central area were
analyzed for radionuclides. With the exception of levels in Well S22, all
radionuclide concentrations were below MCLs. It should be noted that Well S22
is a bedrock well and these levels may reflect naturally occurring conditions.

The radionuclides were selected as chemicals of potential concern.

7.1.3 SURFACE WATER AND SEDIMENTS

The surface water bodies at the Wells G & H site are not known to be used by
humans for swimming and fishing. In addition. there are no known users of

river water from the site for drinking water purposes downstream of the site.
The Aberjona River does, however, eventually flow into the Mystic Lakes which
are used for recreational purposes. Although it is highly unlikely, exposure
to humans to the surface water and sediments will be evaluated. Exposure to
environmental receptors and selection of chemicals of potential concern for

these receptors will be evaluated in Section 8.

Figures 7-3 and 7-4 shows the sampling locations for the surface water and

sediments taken in the Aberjona river and the adjacent wetlands. One sample
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taken in 1987, SW-01, and SW-06, taken in 1983, were located upstreawr of the
study area and were used as background samples. Sampling locations S¥W-08., SW-
09, and SW-10 were taken downstream of the site. The other samples were

grouped together to evaluate potential on-site contamination.

The surface water data (upstream, downstream, and at the site) are presented
in Table 7-3. Six volatile organic chemicals were detected in the surface
water at the site. Of these, 1,l1-dichloroethane and 1,1,1-trichloroethane,
were detected at or below levels detected in the upstream samples. Hence,
they were not selected as chemicals of potential concern. Toluene was not
selected since it was detected at very low levels (1 ug/liter for the
maximum). trans-1,2-Dichloroethene, tetrachloroethene, and trichloroethene
were selected as chemicals of potential concern. Four phthalate esters were
detected in the surface water. Bis(2-ethylhexyl)phthalate was selected as the
chemical of potential concern to represent this class of compounds.
Chloroform was not selected as a chemical of potential concern since it was

only detected in one downstream sample.

The inorganic constituent concentrations were also compared to upstream water
concentrations. Arsenic, barium, calcium, copper, magnesium, manganese,
potassium, sodium, and zinc were found to be at levels approximately equal to
or below upstream concentrations and hence were excluded from further
consideration. Beryllium, cadmium, and silver were not selected as chemicals
of potential concern since the were only detected once in the onsite stream
samples and not in the upstream or downstream samples. Additionally, their
concentrations were similar to groundwater background concentrations so that
it is likely that their presence is due to natural sources. Aluminum was not
selected as a chemical of potential concern due to limited toxicity
information and since it was detected below the NAS (1982) 10-day no adverse
reaction level of 5,000 ug/liter. Iron was not selected as a chemical of
potential concern since it is an essential nutrient. The inorganic chemical
of potential concern for surface water is lead because hoth the geometric mean

and maximum concentrations exceed the upstream concentration.
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Several of the volatile organic compounds detected in the upstream sediments
were also detected at and downstream of the site as seen in Table 7-4.
Acetone, 2-butanone, and methylene chloride were detected at higher
concentrations at the site than upstream. Acetone and methyleme chloride were
selected as chemicals of potential concern. 2-Butanone was not selected since
it belongs to the same class of compounds as acetone. The other volatile
organics were detected at concentrations less than 5 ug/kg and are likely to
be present in the sediment pore water rather than on the sediments themselves
since they do not have a tendency to adsorbed into soils or sediments. Based
on the low levels detected and their physico-chemical properties, benzene,
1,1-dichlorcethane, trans-1,2-dichloroethene, toluene, 1,1,1-trichloroethane,
trichloroethene, and vinyl chloride were not selected as chemicals of

potential concern.

The semivolatiles (base/neutral extractables) and pesticides have a greater
tendency to adsorb to sediment particles than do the volatile organics. This
tendency is seen in the relatively higher concentrations of these compounds
than the volatile organics. A comparison to the upstream samples indicates
that higher levels are detected on-site. The downstream samples have higher
PAH concentrations which may be the result of a second source or transport of
sediment from the site downstream. Bis(2-ethylhexyl)phthalate was selected as
a chemical of concern representing the phthalate compounds. Both the
potentially carcinogenic and noncarcinogenic PAH compounds were also selected
as chemicals of potential concern. Aldrin was the only pesticide detected in
the on-site sediments. Hence, it was selected as a chemical of potential

concern.

The inorganic sediment concentrations were compared with regional soil
background concentrations (Table A-1, Appendix A) as well as with upstream
concentrations. Arsenic, cadmium, chromium, copper, mercury, selenium,
vanadium, and zinc were detected at levels which exceeded the criteria used to
select inorganic chemicals of potential concern (as discussed in Appendix A).
0f these compounds, selenium was not selected as a chemical of concern since
it was detected only once, and vanadium was not selected due to its low

toxicity.
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701040 SUMMARY

Table 7-5 summarizes the chemicals of potential concern for the central area
of the Wells G & H site. The soil chemicals of potential concern are cadmium,
chlordane. lead and pyrene. The chemicals of potential concern for the
groundwater are barium, trans-1,2-dichlorocethene, the radionuclides (gross
alpha particles, gross beta particles, radium, and uranium), tetrachloro-
ethene, 1,1,1-trichloroethane, and trichloroethene. The chemicals of
potential concern for the surface water are bis(2-ethylhexyl)phthalate, trans-
1,2-dichloroethene, lead, tetrachloroethene, and trichloroethene. Acetone,
aldrin, arsenic, bis(2-ethylhexyl)phthalate, cadmium, chromium, copper,
methvlene chloride, mercury, the carcinogenic and noncarcinogenic PAHs and

zinc are the chemicals of potential concern for the sediments.

7.2 EXPOSURE ASSESSMENT

7.2.1 CENTRAL AREA UNDER CURRENT-USE CONDITIONS

Under current-use conditions, the complete exposure pathways are related to

all environmental media (i.e., groundwater. soil, surface water, and sediment
exposures). These pathways will be discussed below. Groundwater is not
currently used as a drinking water source. It is, however, used by the Riley

Tannery for their production processes.

Groundwater, drawn from Well S-47 in Figure 7-1, is used in the production
process at the Riley Tannery. The Rilev Tannery is not located within the
Wells G & H site, although their production well is located at the site.

Water is stored in vessels or drums at the tannery. There are 21 vessels with
a 12 ft. diameter, 14 drums with a 20 ft. diameter, and 7 drums with a 8§ ft.
diameter. A surface water volatilization model, outlined in Appendix C, was
used to estimate indoor ailr concentrations. Table 7-6 summarizes the results

of the model.

The rifle range north of Well H is used for recreational purposes. A soil

sample was collected from what appeared to be a surface soil stain. Exposure
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CHEMICALS OF POTENTIAL CONCERN FOR THE CENTRAL AREA

TABLE 7-5

OF THE WELLS G & H SITE

SOIL GROUNDWATER SURFACE WATER SEDIMENTS
Cadmium Aldrin Bis(2-ethylhexyl)phthalate Acetone
Chlordane Barium trans-1,2-Dichlorcethene Arsenic
Lead trans-1,2-Dichloroethene Lead Bis(2-ethylhexyl)-
Pyrene Radionuclides?® Tetrachloroethene phthalate
Tetrachlorethene Trichloroethene Cadmium
1,1,1~Trichloroethane Chromium
Trichloroethene Copper
Iron
Lead
Mercury

Methylene chloride
Nickel
cPAHsb
nPAHs®

Zinc

2Radionuclides are gross alpha particles, gross beta particles, radium, and uranium.
bCarcinogenic polynuclear aromatic hydrocarbons.

c : .
Noncarcinogenic polynuclear aromatic hydrocarbons.
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TABLE 7-6

CONCENTRATION OF CHEMICALS OF POTENTIAL CONCERN IN PROCESS WATER
AT THE RILEY TANNERY USING CENTRAL AREA GROUNDWATER

AND INDOOR AIR

Water Concentration

Air Concentration

{ug/liter) (mg/m)3
Geometric
Compound Mean Maximum Average Maximum
trans-1,2-Dichloroethene 8.05 259 3.88}{10-3 1.35><th2
Tetrachloroethene 5.48 12.0 2.07%1073 4.53x10-3
1,1,1-Trichloroethane 7.97 25.4 3.38x10° > 1.10x107 2
Trichloroethene 23.4 220 9.80x10°3  9.19x10" 2
NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating

decimal places,

(i.e., the magnitude of the number).

A negative

exponent indicates that the decimal should be moved the specified

number of places to the left (i.e., 2.4E-03

7-17
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of individuals to this spot 1s evaluated to determine whether or not the
levels of contaminants present at this location poses a threat to human health
and this spot should be remediated. Individuals using this area could be
exposed to contaminated soil via dermal absorption from or incidental
ingestion of soil. 1t is assumed that for the average case scenario, an
individual will be at this location five days a week for five months a year,
(i.e., 100 visits a year) for ten years. For the plausible maximum exposure
scenario, an individual will be in this location seven days a week for six
months a year or 168 visits a year for thirty years. The soil concentrations

an individual could be exposed to are summarized in Table 7-7.

The Aberjona River may be used for recreational purposes such as wading or
trapping. Occasional contact can occur. A trapper is known to set water
traps and children may wade in the water. Thus, exposure to humans using the
river will be evaluated in this assessment. The exposure point concentrations

are summarized in Table 7-8.

The Aberjona River and wetlands are used by wildlife in the area. The
wetlands assessment (Alliance 1987) describes the habitat and wildlife found
within the Wells G & H study area. 1In brief. the wetlands at the Wells G & H
site provide a habitat for a variety of mammals, birds, amphibians, and
reptiles. It is probable that all are exposed to the contaminated surface
water and sediments. Section 8.0 will provide a more detailed description of

exposure to environmental receptors.
7.2.2 PROPERTY UNDER FUTURE-USE CONDITIONS

In the absence of institutional controls limiting access of future uses of the
central area of the Wells G & H study area, there are several exposure
pathways which must be considered. If the central area were developed,
construction activities or excavations for utilities would create the
potential for workers to be exposed to contaminated soils. This exposure
scenario will not be evaluated because only one soil sample was collected
during the 1987 sampling effort (Ebasco 1988a). Since it is not known whether

or not this sample is representative of this area, only exposure under current
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TABLE 7-7

SOIL CONCENTRATIONS OF THE CHEMICALS OF POTENTIAL CONCERN
FOR THE CENTRAL AREA

COMPOUND SOIL CONCENTRATION (mg/kg)
Cadmium 2.50

Chlordane 0.53

Lead 161

Pyrene 2.30
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TABLE 7-§&

SURFACE WATER AND SEDIMENT CONCENTRATIONS OF CHEMICALS OF CONCERN
FOR THE CENTRAL AREA

CONCENTRATION
COMPOUND GEOMETRIC MEAN MAXIMUM
Surface Water (ug/liter)
Bis(2-ethylhexyl)phthalate NA 100
trans-1,2-Dichloroethene 4.18 22.0
Lead 3.56 11.0
Tetrachloroethene 2.59 4.00
Trichloroethene 2.71 26.0
Sediments (mg/kg)
Acetone 0.16 0.39
Aldrin 0.016 0.084
Arsenic 180 4650
Bis(2-ethylhexyl)phthalate 0.53 1.34
Cadmium 2.17 16.2
Chromium 104 1250
Copper 154 3010
Iron 19000 108000
Lead 26.0 120
Mercury 0.66 29.9
Methylene Chloride 0.10 0.15
Nickel 13.1 52.6
cPaHs® 5.44 10.7
nPAHsP 2.76 11.3
Zinc 739 6000

8Carcinogenic polynuclear aromatic hydrocarbons
Noncarcinogenic polynuclear aromatic hydrocarbons
NA = Not applicable; mean not calculated with only one positive detection.
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conditions (as discussed earlier in this chapter) will he evaluated. Future
development of the area may result in increased contact with sediments and
surface water as compared with the current-use scenario. However, this
scenario will not be evaluated further since the frequency of contact would
increase the emposure and subsequent risk only slightly (perhaps by a factor

of 2 at most).

It is possible that in the future, this area will be developed for residential
purposes. Should this occur, the potential exists for residents to install a
drinking water well in the groundwater. Thus, one exposure scenario would
involve the ingestion of groundwater. Table 7-9 summarizes the groundwater
data used in the ingestion of groundwater exposure scenario. Should this
water be used in a residential setting, exposures could occur via inhalation
and dermal contact from bathing or showering, washing clothes, cooking,
washing dishes, and any other household activities which involve the use of
water. In this endangerment assessment, exposure via ingestion and dermal
contact and inhalation while showering will be quantified. The assumptions

used in estimating exposures are summarized in Section C.2 of Appendix C.

The groundwater concentrations of the chemicals of potential concern
summarized in Table 7-9 were used to estimate the concentrations that might be
expected to occur while showering. Exposure to arsenic and barium via this
pathway is not evaluated because they are nonvolatile chemicals of potential
concern. Using a theoretical exposure model, outlined in Section C.2 of
Appendix C (Foster and Chrostowski 1986, 1987), the transfer of volatile
organic compounds from shower droplets into the air and their subsequent
inhalation were estimated. Based on this exposure model, the potential
inhalation exposures to the groundwater contaminants which could volatilize
were quantified. The model does not estimate dermal absorption of
contaminants while showering. However, given the exposure scenario and the
physical and chemical properties of the organic compounds considered in this
assessment, dermal absorption is likely to result in minimal exposure as
compared to exposure via inhalation. The model estimates the intake level (in
mg/kg/day), rather than the ambient air concentrations that might be expected

while showering.
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TABLE 7-9

GROUNDWATER CHEMICALS OF POTENTIAL CONCERN
FOR THE CENTRAL AREA OF THE WELLS G & H SITE

(ug/liter)
CONCENTRATION

COMPOUND GEOMETRIC MEAN MAXIMUM
Barium 93.4 210
trans-1,2-Dichloroethene 8.3 80
Radionuclides (pCi/liter)

Gross alpha particles 26 350

Gross beta particles 30 180

Radium 226 & 228 2.2 14

Uranium 2.4 4
Tetrachloroethene 24.0 180
1.1,1-Trichloroethane 4.8 1700
Trichloroethene 16.7 140
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These values are presented in Table 7-10 for the geometric mean and maximur

concentrations of the contaminants in groundwater.
Exposure to environmental receptors would remain the same and hence, will not
be reevaluated under the future-use exposure scenarios. This exposure will be

evaluated in Section 8.0 of this report.

7.3 RISK ASSESSMENT

According to guidelines for preparing risk assessments as part of the RI/FS
process (EPA 1986a), the potential adverse effects on human health should
first be assessed where possible by comparing chemical concentrations found in
environmental media at or near the site with applicable or relevant and
appropriate requirements (ARARs) or other guidance that has been developed for
the protection of human health or the enviromment. If ARARs are not available
for all chemicals and exposures considered, quantitative risk estimates must
be developed in addition to the comparison to ARARs. This section will
present a comparison of exposure point concentrations to the applicable or
relevant and appropriate requirements (ARARs) as well as a quantitative risk

assessment.

7.3.1 COMPARISON TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OR
OTHER CRITERIA

In this section, the concentrations of chemicals of potential concern in
groundwater at the central area of the Wells G & H site are compared to ARARs
and other criteria. Table 7-11 presents this comparison, and as can be seen
from the table, the geometric mean and maximum concentrations of
trichloroethene exceeds its MCL. Barium was detected at concentrations below
the MCL. The geometric mean and maximum concentrations of gross alpha
particles and radium exceeded the MCLs. The maximum gross beta particle
concentration exceeds the MCL while the geometric mean concentration is below
the MCL. It should be noted that four of the five wells sampled for

radionuclides had concentrations bhelow the MCLs.



TABLE 7-10

INTAKE OF CHEMICALS OF POTENTIAL CONCERN RELEASED TO THE AIR WHILE
SHOWERING WITH GROUNDWATER FROM THE CENTRAL AREA

INTAKE (mg/kg/day)

COMPOUND GEOMETRIC MEAN MAXIMUM

trans-1,2-Dichlorocethene 2.32x10-4 2.24}{10-3
Tetrachloroethene 5.58%10 " 4. 19%107°
1,1,1-Trichloroethane 1.22x10-a 4.31x10-2
Trichloroethene 4.20x10 " 3.52x107°

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating
decimal places, (i.e., the magnitude of the number).. A negative
exponent indicates that the decimal should be moved the specified
number of places to the left (i.e., 2.4E-02 = 0.0024).



TABLE 7-11

COMPARISON OF CHEMICALS OF POTENTIAL CONCERN IN THE GROUNDWATER AT THE
CENTRAL AREA OF THE WELLS G & H SITE WITH ARARS AND OTHER GUIDANCE LEVELS

(mg/liter)

Concentration

--------------------- ARAR
Geometric Maximum ---------e--eccoe-o- Massachusetts

Compound Mean MCL Drinking Water Standard
Barium 0.0934 0.2100 1.0 1.0
trans-1,2-Dichlaoroethene 0.0083 0.0800 -- 0.07 (a,b)
Radionuclides (pCi/l)

Gross alpha particles (c¢) 26 350 15 15

Gross beta particles 30 180 50 4 mrem/year

Radium-226 or -228 22 14 5 --

Uranium (mg/\{) 0.0036 0.006 -- --
Tetrachloroethene 0.0240 0.1800 -- 0.005
1,1,1-Trichloroethane 0.0048 1.7000 0.20 0.20
Trichloroethene 0.0167 0.0140 0.005 0.005

-- = Not available.
(a) Proposed.
(b) Shall not exceed health advisories which have becen adopted by the Massachusetts
Division of Water Potlution Control and/or the EPA. for groundwater, this
woutd equate to the Clean Water Act criteria for human health (drinking water
only) or the Safe Drinking Water Act Maximum Concentration Limit Goals, whichever
is more stringent.
(c) The MCL for gross alpha particles includes radium-226 but excludes radon and uranium.
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The marimun concentration of 1,1,1-trichloroethane exceeds its MCL. The
maximum concentration of trans-1,2-dichlorocethene exceeds its Massachusetts
drinking water standard. The geometric mean and maximum concentrations of

tetrachloroethene exceed its Massachusetts drinking water standard.
7.3.2 QUANTITATIVE RISK CHARACTERIZATION

To quantitatively assess the risks to human health associated with the future-
use exposure scenarios considered in this assessment, the concentrations of
chemicals in relevant environmental media (exposure point concentrations)
presented in Section 7.2 are converted to chronic daily intakes (CDIs). CDIs
are the amount of a substance taken into the body per unit body weight per
unit time, expressed in units of mg/kg/day. A CDI is averaged over a lifetime
for carcinogens (EPA 1986b) and over the exposure period for noncarcinogens

(EPA 1986¢).
Section 1.4.4 summarized the methodology that will be used in this section.

In this section of the risk assessment, the intakes of chemicals of potential
concern by potentially exposed populations are first calculated. To determine
these intakes, assumptions are made concerning chemical concentrations,
exposed populations, and exposure conditions such as frequency and duration of
exposure. For each exposure scenario evaluated, two exposure cases--an
average case and plausible maximum case--are considered. For the average
exposure case, geometric mean concentrations are used together with what are
considered to be the most likely (although counservative) exposure conditions.
For the plausible maximum case, the highest measured concentrations are used
together with high estimates of the range of potential exposure parameters
relating to the frequency/duration of exposure and gquantity of contaminated
media contacted. It should be noted that the exposure scenarios assumed for
the plausible maximum case, while considered possible, are likely to apply, if

at all, to only a very small segment of the potentially exposed populations.

Chronic daily intakes, excess lifetime cancer risks, and CDI:RfD ratios for

the site-related chemicals considered in this assessment, as well as the
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assumpt ions and procedures used to calculate these values, are shown below for

each scenario evaluated.

As was discussed in Section 7.2.1, there are no human exposure pathways that
are currently complete. In the absence of future remedial actions and
institutional actions limiting access to the property for redevelopment,
individuals could be exposed to groundwater. Exposure to groundwater could
involve ingestion or inhalation of volatilized contaminants while using the

water for nonconsumptive uses.

7.3.2.1 Property Under Current-Use Conditions

Inhalation of Volatiles Released During Process Related Activities. The Riley

Tannery has a production well in the central area of the Wells G & H site
which draws water that is used in the tanning process ar the facility. The
groundwater is drawn and placed in tanks which are used at the facility.
Indoor air concentrations were derived in Section 7.2.1 assuming that the
levels of the chemicals of concern detected in Well S46 in 1985 aﬁd Well S47

in 1987 apply to water presently drawn.

The assumption used in the evaluation are summarized in Table 7-12. It is
assumed that an individual works in the facility eight hours a day, five days
each week, for 50 weeks a year. The individual works at this facility for 10
years and 20 years under average and plausible maximum exposure scenarios,
respectively. Using the assumptions, chronic daily intake (CDI) estimates for
inhalation of volatiles by workers at the facility can be calculated. The
formulae used are presented in Section C.4 of Appendix C of this endangerment
assessment. Table 7-13 presents the average and plausible maximum CDIs and

the potential carcinogenic and noncarcinogenic risks associated with these

exposures.

The upper bound lifetime excess cancer risks associated with chemicals
exhibiting potential carcinogenic effects are 2%10°6 (i.e., two in one
million) and 3x10°° (i.e., three in one hundred thousand) for the average and

plausible maximum exposure cases, respectively. Exposure to the chemicals
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TABLE 7-12

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR INDOOR AIR EXPOSURE BY WORKERS
AT THE RILEY TANNERY USING WATER FROM THE CENTRAL AREA

Parameters

Average Exposure

Plausible
Maximum Exposure

Frequency of Exposure

Duration of Exposure
Average Weight
Inhalation Rate

Average Lifetime

8 hr/day for
50 weeks/yr

10 yr
70 kg
2.6 m3/hr

70 yr

8 hr/day for
50 weeks/yr

20 yrx
70 kg
2.6 m3/hr

70 yr
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TABLE 7-13

EXPOSURE AND RISKS ASSOCIATED WITH THE INHALATION OF VOLATILE ORGANIC COMPOUNDS RELEASED
= DURING INDUSTRIAL PROCESSES AT THE RILEY TANNERY USING CENTRAL AREA WATER

A. POTENTIAL CARCINOGENIC RISKS

CONCENTRATION [N AIR

CHRONIC DAILY INTAKE
70-kg ADULT PRORATED

OVER A 70-YEAR LIFETIME

LIFETIME UPPER BOUND

(mg/m3) {(mg/kg/d) EXCESS CANCER RISK
------------------------------------------ POTENCY L E L L PR
- GEOMETRIC  MAXIMUM AVERAGE PLAUSIBLE FACTOR AVERAGE PLAUSIBLE
COMPOUND MEAN MAXIMUM (mg/kg/d)-1 MAX IMUM
Tetrachloroethene 2.07e-03 4.53E-03 6.02E-05 2.63E-04 3.30€-03 2.0E-07 8.7E-07
Trichloroethene 9.80E-03 9.19€-02 2.85E-04 5.34E-03 4.60E-03 1.3E-06 2.5E-05
- TOTAL 2E-06 3E-05
~ B. POTENTIAL NONCARCINOGENIC RISKS (a)
— CHRONIC DAILY INTAKE
CONCENTRATION IN AIR (CD1), 70-kg ADULT RATIO OF CDI:RfD
(mg/m3) (mg/kg/d) _
------------------------------------------ REFERENCE DOSE -------==n---==c=-=a-
A GEOMETRIC  MAXIMUM AVERAGE PLAUSIBLE RfD AVERAGE PLAUSIBLE
COMPOUND MEAN MAX1MUM (mg/kg/d) MAX IMUM
trans-1,2-Dichloroethene  3.88E-03 1.35E-02 7.90E-04 2.75E-03 1.00E-02 7.90E-02 2.75E-01
Tetrachloroethene 2.07e-03 4.53€-03 4.21E-04 9.22E-04 2.00E-02 2.11E-02 4.61€-02
_1,1,1-Trichloroethane 3.38E-03 1.10E-02 6.88E-04 2.24E-03 3.00E-01 2.29€-03 7.46E-03

HAZARD INDEX

<1 (0.1 <1 (0.3)

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

TTNOTE:

specified number of places to the left (i.e., 2.4E-03 = 0.0024).

——
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Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,
(i.e., the size of the number).

A negative exponent indicates that the decimal should be moved the



exhibiting noncarcinogenic effects appears to represent a low probability of
adverse health effects based on the conditions of both average and plausible

maximum exposure, since the hazard indices are less than one.

Direct contact with contaminated soil. Under current-use conditions,
individuals using the rifle range to the north of Well H could come in contact
with the stained surface soil. Direct contact with the contaminated soil
could lead to dermal contact and absorption of contaminants, as well as
inadvertent ingestion of the compounds. Table 7-14 presents the assumptions
used in assessing exposure via these pathways. These assumptions were based
on the exposure pathway analysis presented in Section 7.2 and the best
currently available information. EPA standard assumptions for average

lifetime (70 years) and adult body weight (70 kg) were used (EPA 1985c).

Average and plausible maximum incidental ingestion rates for individuals are
25 and 100 mg/day. The derivation of these rates is discussed in Appendix C,

and was based primarily on the work of LaGoy (1987).

Values of 400 and 930 mg/day are used as the average and plausible maximum
estimates of soil contact rates for dermal exposure. These values are contact
rates in mg soil/cm2 skin (0.5 - 1.5 mg/cmz) from Schaum (1984), surface area
of parts of the body that are likely to be in contact with soil (e.g.,

2 for the

approximately 840 cm? for the palms for the hands and 1,140 cm
forearms) from Anderson et al. (1985), and of certain subjective factors.
Although these are reasonable values they have not been validated and are a

source of uncertainty in the risk calculation.

The derivation of the absorption factors are summarized in Appendix C, Section
C.3. These factors are based upon the likelihood that the chemicals will be
adsorbed into the soil (e.g., pesticides, PAHs) and hence, be less

bioavailable than these same chemicals in drinking water, for example.

Using these assumptions, chronic daily intake (CDI) estimates for incidental
ingestion and dermal absorption of chemical contaminants can be calculated.

The formulae used are presented in Appendix C, Section C.3, of this

7-30



TABLE 7-14

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT CONTACT WITH SOIL BY INDIVIDUALS

AT THE CENTRAL AREA

Parameters

Average Exposure

Plausible
Maximum Exposure

Frequency of Exposure
Duration of Exposure
Average Body Weight
Incidental Ingestion Rate

Percent PAHs and Pesticides
Absorbed from Ingested Soils

Percent Inorganic Compounds
Absorbed from Ingested Soils

Soil Contact Rate

Percent PAHs and Pesticides
Absorbed Dermally from Skin

Percent Inorganic Compounds
Absorbed Dermally from Skin

Average Lifetime

100 days/year

10 yr
70 kg

25 mg/day

15%

100%

400 mg/day

(e
(@)
o0

Negligible

70 years

168 days/year
30 yr
70 kg

100 mg/day

45%

100%

990 mg/day

3%

Negligible

70 years




Endangerment Assessment. The total CDI associated with direct contact with
soils is the sum of the CDIs form incidental ingestion and dermal absorption.
Table 7-15 presents the average and plausible maximum CDIs, as well as the
potential carcinogenic and noncarcinogenic risks associated with these

exposures.

The upper bound lifetime excess cancer risks associated with chemicals
exhibiting potential carcinogenic effects are 2%10°9 (i.e., two in omne
billion) and 1x10-7 (i.e., one in ten million) for the average and plausible
maximum exposure cases, respectively. Exposure to the chemicals exhibiting
noncarcinogenic effects appears to present a low probability of adverse health
effects based on the conditions of both average and plausible maximum

exposure, as the hazard indices are both less than one.

Incidental ingestion of surface water. As discussed previously, individuals

trapping or wading in the Aberjona River may be exposed to contaminated
surface water. Exposure to both adults and children will be evaluated.

Adults are assumed to trap once a week under average conditions and twice a
week under plausible maximum conditions for 4 months each year. Average
exposure i1s assumed to occur for 5 years and plausible maximum exposure for 20
years. It is assumed that the individual is assumed to ingest 5 and 25 ml/day
under average and plausible maximum exposure conditions. The exposure
assumptions are summarized in -Table 7-16. The formula used to evaluate this
scenario is presented in Appendix €, Section C.5 of this endangerment

assessment.

The CDIs and associated risks calculated using these assumptions are presented

in Table 7-17. The upperbound excess lifetime cancer risks are 4}‘:10.11 (i.e.,
four in ten million) for the average exposure conditions and lx10-8 (i.e., one
in ten billion) for plausible maximum exposure conditions. Exposure to

chemicals exhibiting noncarcinogenic effects appears to represent a low
probability of adverse health effects based on the conditions of both average

and plausible maximum exposure, since the hazard indices are less than one.
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TABLE 7-16

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT CONTACT WITH SEDIMENTS
BY INDIVIDUALS AT THE CENTRAL AREA

Plausible

Parameters Average Exposure Maximum Exposure
General
Frequency of Exposure 16 days/year 32 days/year
Percent Phthalates, PAHs,

PCBs, Pesticides Absorbed

Dermally 0.3% 3%
Percent Other Organic Compounds

Absorbed Dermally 1% 10%
Adults
Sediment Contact Rate 420 mg/day 1,260 mg/day
Duration of Exposure 5 years 30 years
Average Body Weight 70 kg 70 kg
Children
Sediment Contact Rate 300 mg/day 900 mg/day
Duration of Exposure 5 years 5 years
Average Body Weight 27 kg 27 kg
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TABLE 7-17

EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF SURFACE WATER BY ADULTS AT THE CENTRAL AREA

A. POTENTIAL CARCINOGENIC EFFECTS
CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK
GEOMETRIC PLAUSIBLE POTENCY FACTOR PLAUSIBLE
COMPOUND MEAN MAXIMUM AVERAGE MAXIMUM {mg/kg/d)-1 AVERAGE MAX IMUM
Bis(2-ethylhexyliphthalate NA 100 NA 8.95€-07 8.40E-03 NA 7.5e-09
Tetrachloroethene 2.59 4.00 5.79€-~10 3.58E-08 5.10€e-02 3.0e-11 1.8£-09%
~ Trichloroethene 2.7 26.0 6.06E-10 2.33e-07 1.10€-02 6.7E-12 2.6E-Q9
TOTAL -- -- -- -- -- 4E-11 1E-08
B. NONCARCINOGENIC EFFECTS
CHRONIC DAILY INTAKE
CONCENTRATION (ug/L) (Cb1) (mg/kg/d) RATIO OF CDI:RfD
-------------------------------------------- REFERENCE DOSE R
GEOMETRIC PLAUSIBLE (RfD) PLAUSIBLE
COMPOUND MEAN MAX1MUM AVERAGE MAX IMUM (mg/kg/d) AVERAGE MAX IMUM
Bis(2-ethylhexyl )phthalate NA 100 NA 3.13€-06 2.00E-02 NA 1.6E-04
trans-1,2-Dichloroethene 4.18 22.0 1.31E-08 6.89E-07 1.00E-02 1.36-06 6.9E-05
Lead 3.56 11.0 1.11€-08 3.44E-07 6.00E-04 1.9€-05 5.7E-04
Tetrachloroethene 2.59 4.00 B8.11E-09 1.25e-07 2.00e-02 4.1E-07 6.3E-06
HAZARD INDEX - - -- -- .- <1 (2E-05) <1 (8E-04)

~~NOTE: Scientific notation (such as 26-06) is a shorthand way of indicating decimal places, (i.e., the magnitude
of the number). A negative exponent indicates that the decimal should be moved the specified number of places

to the left (i.e., 2.4E-03 = 0.0024).

~

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

§A = Not applicable; mean not calculated with only one positive detection.

7-35



Children between 6 and 10 vears of age are assumed to play in the Aberjona
River once a week (average case) or twice a week (plausible maximum case) for
four months each year, for a total of 16 or 32 exposure events each year. The
total years of exposure are assumed to be five. The child is assumed to
ingest 100 ml/day and 200 ml/day under average and plausible maximum exposure
conditions. The exposure assumptions are summarized in Table 7-15 and the
formula used to evaluate this scenario are presented in Appendix C, Section

C.5.

The CDIs and associated risks calculated using these assumptions are presented
in Table 7-18. The upper bound excess lifetime cancer risks are 2){1()_9 (i.e.,
two in one hundred billion) and 6x10_8 (i.e., six in ten billion) for average
and plausible maximum exposure conditions, respectively. Exposure to
chemicals exhibiting noncarcinogenic effects appear to represent a low
probability of adverse health effects since the hazard indices are less than

one for both the average and plausible maximum exposure cases.

Direct contact with contaminated sediments. Individuals trapping or wading in
the Aberjona River can also be exposed to contaminated sediments. The
approach to calculating chronic daily intakes for these exposure pathways is
identical to that used for the direct contact with soil exposure scenario
discussed previously, except that only dermal contact and absorption is
assessed. Incidental ingestion of sediments is considered unlikely because
the sediments are likely to be washed off the hands for the trappers and the
hands and feet for children in the water before reaching the mouth. Since
dermal absorption of metals through the skin is negligible, exposure to

arsenic, cadmium, chromium, copper, mercury, and zinc is not evaluated.

Under this pathway, adults are again assumed to contact sediments 16 times
each year for 5 years for average exposure conditions or 32 times each year
for 20 years. Sediment contact rates of 420 mg/day and 1,260 mg/day are used
for the average and plausible maximum cases, respectively. These values were
derived using soil contact rates of 0.5 mg/cm2 and 1.5 mg/cm2 (Schaum 1984)

2

and an assumed exposed surface area of 840 cm“, representing the average

surface area for the palms of the hands (Anderson et al. 1985). The dermal
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TABLE 7-18

EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF SURFACE WATER BY CHILDREN AT THE CENTRAL AREA

POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK
GEOMETRIC PLAUSIBLE POTENCY FACTOR PLAUSIBLE
COMPOUND MEAN MAX TMUM AVERAGE MAX TMUM (mg/kg/d)-1 AVERAGE MAX IMUM
3is(2-ethylhexyl)phthalate NA 100 NA 4 64LE-06 8.40€-03 NA 3.9e-08
Tetrachloroethene 2.59 4.00 3.00e-08 1.86€-07 5.10e-02 1.5e-09 9.5e-09
“Trichloroethene 2.71 26.0 3.14E-08 1.21E-06 1.10E-02 3.5e-10 1.3£-08
TOTAL .- -- .- -- -- 2E-09 6E-08
NONCARCINOGENIC EFFECTS
CHRONIC DAILY INTAKE
CONCENTRATION (ug/L) {CDI) (mg/kg/d) RATIO OF CDI:RfD
R L e e T P LR PR PP L PR REFERENCE DOSE = ~-----=--semsoocecmncan
GEOMETRIC PLAUSIBLE (RfD) PLAUSIBLE
ZOMPOUND MEAN MAX IMUM AVERAGE MAXIMUM (mg/kg/d) AVERAGE MAX1MUM
3is(2-ethylhexyl)phthalate NA 100 NA 6.49E~05 2.00€-02 NA 3.26-03
__rans-1,2-Dichloroethene 4.18 22.0 6.79E-07 1.43E-05 1.00€-02 6.8E-05 1.4E-03
Lead 3.56 11.0 5.78€-07 7.14E-06 6.00E-04 9.6E-04 1.2E-02
Tetrachloroethene 2.59 4.00 4 _20E-07 2.60E-06 2.00E-02 2.1E-05 1.3E-04
HAZARD INDEX -- .- -- -- -- <1 (0.001) <1 (0.02)

—NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude
of the number). A negative exponent indicates that the decimal should be moved the specified number of places

co the left (i.e., 2.4E-03 = 0.0024).

7IA = Not applicable; mean not calculated with only one positive detection.
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absorption factors are identical to those in the soil direct-contact scenario.

The exposure assumptions are summarized in Table 7-19.

The CDIs and associated risks calculated using these assumptions are presented
in Table 7-20. The upper bound excess lifetime cancer risks resulting from
sediment exposure are 3}{10-7 (i.e., three in ten million) under the average
case and 4x10-a (i.e., four in ten thousand) under the plausible maximum case.
Exposure to chemicals exhibiting noncarcinogenic effects appears to represent
a low probability of adverse health effects based on the conditions of both
average and plausible maximum exposure, since the hazard indices are less than

one.

Children between 6 and 10 years of age and weighing 27 kg are assumed to wade
in the Aberjona River 16 or 32 times each year for five years (as discussed
above). Sediment contact rates of 300 mg/day and 1,000 mg/day are used for
the average and plausible maximum cases respectively, derived using the soil
contact rates of Schaum (1984) presented above and an assumed exposed surface

area of 693 cm?

representing the average surface area of the feet of male and
female children between 6 and 10 years of age (EPA 1985c). The dermal
absorption factors are the same as those used in the direct contact with soils

exposure scenario. The exposure assumptions are summarized in Table 7-20.

Table 7-21 presents the CDIs and risks calculated using these assumptions.
The lifetime upper bound excess cancer risk resulting from exposure of
children to the sediments in Aberjona River is 8x10-7 (i.e., eight in ten
million) under the average case and 2X10_4 (i.e., two in ten thousand) under
the plausible maximum case. Exposure to the chemicals exhibiting
noncarcinogenic effects appears to represent a low probability of adverse

health effects based on the conditions of both average and plausible maximum

exposure since the hazard indices are less than one.

7.3.2.2 Property Under Future-Use Conditions

Ingestion of groundwater - future-use scenarioc. Individuals could be exposed

to groundwater contaminants by direct ingestion of tap water. The average
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TABLE 7-19

ASSUMPTIONS FOR USE IN RISK ASSESSMENT FOR DIRECT CONTACT WITH SEDIMENTS
BY INDIVIDUALS AT THE CENTRAL AREA

Plausible

Parameters Average Exposure Maximum Exposure
General
Frequency of Exposure 16 days/year 32 days/year
Percent Phthalates, PAHs,

PCBs, Pesticides Absorbed

Dermally 0.3% 3%
Percent Other Organic Compounds

Absorbed Dermally 1% 10%
Adults
Sediment Contact Rate 420 mg/day 1,260 mg/day
Duration of Exposure 5 years 30 years
Average Body Weight 70 kg 70 kg
Children
Sediment Contact Rate 300 mg/day 1,000 mg/day
Duration of Exposure 5 years 5 years
Average Body Weight 27 kg 27 kg
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individual is assumed to weigh 70 kg and drink 2 liters of water each day for
70 years (an average lifetime) (EPA 1985e). Based on these assumptions, and
the existing chemical concentrations in the groundwater, chronic daily intakes
were derived and are presented in Table 7-22. The risks associated with these
intake levels are also presented for chemicals potentially exhibiting

carcinogenic and noncarcinogenic effects.

The upper bound lifetime excess cancer risks associated with ingestion are
4x10°° (i.e., four in one hundred thousand) and 3x10-4 (i.e., three in ten
thousand) for the average and plausible maximum cases, respectively. The
hazard index for the average exposure scenaric i1s less than one indicating a
low probability of adverse health effects. Under the plausible maximum

exposure scenario, the hazard index is equal to one.

Exposure to the radionuclides were evaluated separately from the other
contaminants detected in the central area groundwater. This is due to the
fact that the procedures used to calculate risk are based on comparisons with
acceptable levels determined by EPA (1986f, 1985f). 1In the Federal Register
Notice (EPA 1986f), EPA proposed an acceptable yearly intake of 4 mrem/year of .
radionuclides. In the Drinking Water Criteria document, EPA (1985f) presented
groundwater concentrations which correspond to this dose. These
concentrations were used as a point of comparison. Table 7-23 summarizes the
results. The geometric mean and maximum concentrations of gross alpha
particles exceeds the reference concentration for radium-226. EPA (1986f)
states that "radium-226 is responsible for about one-half of the gross alpha
particle activity." The data collected at the Wells G & H site do not reflect
this if the maximum gross alpha particle and radium concentrations are
compared. Thus, it is more than likely that other radionuclides are present.
The maximum gross heta particle concentration exceeds the concentration
corresponding to a 4 mrem/year dose if all the gross beta particles are
present as strontium-90. If, on the other hand, the gross beta particles are
present as tritium, the concentrations are well below the concentrations
corresponding to a 4 mrem/year dose. The maximum radium concentration exceeds
the concentrations corresponding to 4 mrem/year. It should be noted that this

concentration is exceeded by 4 pCi/liter and this could be due to analytical
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TABLE 7-22

EXPOSURES AND RISKS ASSOCIATED WITH INGESTION OF GROUNDWATER FROM THE CENTRAL AREA

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE

LIFETIME UPPER BOUND

CONCENTRATION (ug/L) (mg/kg/d) EXCESS CANCER RISK
GEOMETRIC MAX IMUM PLAUSIBLE POTENCY FACTOR PLAUSIBLE
COMPOUND MEAN AVERAGE MAX IMUM (mg/kg/d)-1 AVERAGE MAXIMUM
Tetrachloroethene 26.8 180 7.66E-04 5.14E-03 5.10e-02 3.9E-05 2.6E-04
Trichloroethene 17.9 140 5.13E-04 4.00e-03 1.10€E-02 5.6E-06 4.4E-05
TOTAL -- -- -- -- -- 4E-05 3£-04
B. NONCARCINOGENIC EFFECTS (a)
CHRONIC DAILY INTAKE
CONCENTRATION (ug/L) (CDI) (mg/kg/d) RATIO OF CDI:RfD
-------------------------------------------- REFERENCE DOSE R LT
- GEOMETRIC MAXTMUM PLAUSIBLE (RfD) PLAUSIBLE
COMPOUND MEAN AVERAGE MAX 1MUM (mg/kg/d) AVERAGE MAXIMUM
Barium @3.4 210 2.67E-03 6.00E-03 5.00E-02 5.3E-02 1.2E-01
trans-1,2-Dichloroethene 8.94 80 2.55E-04 2.29E-03 1.00E-02 2.6E-02 2.3E-01
__Tetrachloroethene 26.8 180 7.66E-04 5.14E-03 2.00E-02 3.8E-02 2.6E-01
1,1,1-Trichloroethane 6.12 1700 1.75E-04 4 .86E-02 9.00E-02 1.9E-03 5.4E-01
HAZARD INDEX -~ -- -~ -- -- <1 (0.1 1

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.

—NA = Not applicable; mean not calculated with only one positive detection.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

_(i.e., the magnitude of the number). A negative exponent indicates that the decimal should

be moved the specified number of places to the left (i.e., 2.4E-03 = 0.0024).
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TABLE 7-23

EXPOSURES AND RISK ASSOCIATED WITH INGESTION OF RADIONUCLIDES PRESENT IN
GROUNDWATER FROM THE CENTRAL AREA OF THE WELLS G & H SITE

LIFETIME UPPER BOUND

CONCENTRATION (pCi/L) ' EXCESS CANCER RISK
---------------------- REFERENCE RISK CORRESPONDING ~-~=--~---<--cc-vocceoncen
GEOMETRIC MAX IMUM CONCENTRATION TO REFERENCE GEOMETRIC MAX1MUM
COMPOUND MEAN (pCi/L) (@) CONCENTRATION MEAN
Gross Alpha Particles 26 350 .
- as Radium-226 1 1.00E-05 3e-04 4E-03
- as Radium-228 2 1.00E-05 1E-04 2E-03
Gross Beta Particles 30 180
- as Strontium-90 46 8.00E-05 5e-05 3E-04
- as Tritium 88000 8.00E-05 3g-08 2E-07
Radium 2.2 14
- as Radium-226 1 1.00E-05 2E-05 1E-04
- as Radium-228 2 1.00E-05 1E-05 7E-05
Uranium 2.4 4 7 1.00E-05 3E-06 6E-06

(a) Reference concentration corresponds to a dose corresponding to lifetime risk level for Radium-226,
Radium-228, and Uranium or a dose corresponding to 4 mrem/year for Strontium-90 and Tritium.

NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places, (i.e., the magnitude

of the number). A negative exponent indicates that the decimal should be moved the specified number of
places to the left (i.e., 2.4E-03 = 0.0024).
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chemistry variability. The uranium concentration is well below the

concentration corresponding to 4 mrem/year dose.

Inhalation of contaminants while showering - future-use scenario. In addition

to ingestion of groundwater, inhalation of volatilized contaminants can occur
while using the water for nonconsumptive uses. Exposure to individuals while
showering is quantified here. The shower model of Foster and Chrostowski
(1987), discussed in Section C.2 of Appendix C, was used to quantify exposure
via this pathway. The potential health risks associated with the estimated
inhalation exposures while showering are presented in Table 7-24. It should
be noted that while the chronic daily intake for exposure to volatile organic
contaminants in groundwater via ingestion and inhalation are comparable, as
expected from the literature (Foster and Chrostowski 1987, McKone 1987, EPA
1984i), the risks from this exposure will vary due to differences in the
potency factors. The excess lifetime upper bound cancer risks associated with
the average and plausible maximum cases were 4x1070 (i.e., four in one
million) and 3x107° (i.e., three in one hundred thousand), respectively. For
chemicals exhibiting noncarcinogenic effects, the individual CDI:RfD ratios
for each compound under both the average and plausible maximum cases were

below one as was the hazard index.
7.3.3 MULTIMEDIA EXPOSURES

Exposure via one of the pathways discussed above for the future-use scenarios
does not preclude exposures via other pathways. For example, residents of the
area may be exposed to contaminants in the groundwater via ingestion or
inhalation. However, exposure by one route generally dominates the exposure
and risk calculations, and by adding exposures from other routes is unlikely
to have a substantial effect on risks. For exampl@, under the average future-
use scenario, the upper bound excess lifetime cancer risk associated with the
inhalation of vapors released while showering is 4x10'6, and that associated
with the ingestion of groundwater is 4x10°%. The sum of these two values is
approximately equal to the risk value associated with ingestion of groundwater
alone. Therefore, in this situation, the quantitative risk is determined by

only one type of exposure.
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TABLE 7-24

EXPOSURES AND RISKS ASSOCIATED WITH INHALATION OF VAPORS WHILE SHOWERING
WITH GROUNDWATER FROM THE CENTRAL AREA OF THE WELLS G & H SITE

A. POTENTIAL CARCINOGENIC EFFECTS

CHRONIC DAILY INTAKE LIFETIME UPPER BOUND
(mg/kg/d) EXCESS CANCER RISK

PLAUSIBLE POTENCY FACTOR PLAUSIBLE

COMPOUND AVERAGE MAX TMUM (mg/kg/d)-1 AVERAGE MAXIMUM
Tetrachloroethene 5.58E-04 4.19E-03 3.30E-03 1.8€-06 1.4E-05
Trichloroethene 4.20E-04 3.52e-03 4.60E-03 1.9€E-06 1.6E-05
TOTAL -- -- -- 4E-06 3E-05

B. NONCARCINOGENIC EFFECTS (a)

CHRONIC DAILY INTAKE

(Cpl) (mg/kg/d) RATIO OF CDI:RfD

---------------------- REFERENCE DOSE R R

PLAUSIBLE (RfD) PLAUSIBLE

COMPQUND AVERAGE MAXTMUM (mg/kg/d) AVERAGE MAX TMUM
trans-1,2-Dichloroethene 2.32E-04 2.24€-03 1.00E-02 2.3E-02 2.2E-01
Tetrachloroethene 5.58E-04 4.19€-03 2.00E-02 2.8€-02 2.1E-01
1,1,1-Trichloroethane 1.22E-04 4.31E-02 3.00E-01 4.1E-D4 1.4E-01

HAZARD INDEX -- -- -- <1 (0.05) <1 (0.6)

(a) Noncarcinogens and potential carcinogens with RfDs were evaluated for noncarcinogenic risk.
NOTE: Scientific notation (such as 2E-06) is a shorthand way of indicating decimal places,

(i.e., the magnitude of the number). A negative exponent indicates that the decimal should
be moved the specified number of places to the left (i.e., 2.4E-03 = 0.0024).
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7.4  SUMMARY OF THE Central AREA OF THE WELLS ¢ & H SITE EVAIUATION

This section of the Endangerment Assessment for the central area of the Wells
G & H site is a baseline assessment, which evaluates potential impacts to
human health in the absence of further remedial actions under both current-
and future-use scenarios. Chemicals of potential concern were selected based
on the sampling data of the environmental media and consideration of toxicity.
The soil chemicals of potential concern selected were cadmium, chlordane,
lead, and pyrene. The groundwater chemicals of potential concern were barium,
trans-1,2-dichloroethene, radionuclides (gross alpha and gross beta particles,
radium, and uranium), tetrachloroethene, 1,1,l-trichloroethane, and
trichloroethene. The chemicals of potential concern for surface water were
bis(2-ethylhexyl)phthalate, trans-1,2-dichloroethene, lead, tetrachlorocethene,
and trichloroethene. The sediment chemicals of concern were acetone, aldrin,
arsenic, bis(2-ethylhexyl)phthalate, cadmium, chromium, copper, mercury,

methylene chloride, carcinogenic PAHs, noncarcinogenic PAHs, and zinc.

Under current land-use conditions, the exposure pathways by which human
receptors could potentially be exposed to site contaminants involve direct
contact with soils, surface water, and sediment. Average and plausible
maximum exposure scenarios were developed. The exposure point concentrations
of the chemicals of potential concern were estimated for the potentially
exposed populations. Human health risks were assessed based on estimates of
exposure and a quantitative description of each compound’'s toxicity. The

major conclusions can be summarized as follows:

. Exposure of workers at the Riley Tannery to volatile released from
water used in the production process could result in potential
excess upper bound lifetime cancer risks of 2x10°% for the average
exposure case and 3x10°° for the plausible maximum case. Exposure
to the chemicals exhibiting noncarcinogenic effects appears to
present a low probability of adverse health effects based on the
conditions of bhoth average and plausible maximum exposure, as the
hazard indices are both less than one.

. Exposure of individuals to surface soil through dermal contact and
incidental ingestion could result in potential excess upper bound
lifetime cancer risks of 2x10°9 for the average exposure case and
1x10°7 for the plausible maximum exposure case. Exposure to the
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chemicals exhibiting noncarcinogenic effects appears to present a
low probability of adverse health effects based on the conditions of
both average and plausible maximum exposure, as the hazard indices
are less than one.

. Exposure of adults trapping in the Aberjona River to surface water
could result in potential upper bound excess cancer risks of 4x10°11
and 1x10°8 under average and plausible maximum exposure conditions,
respectively. Exposure of this same population to sediments_could
result in potential upper bound excess cancer risks of 310"/ under
average conditions and 4x10°4 under plausible maximum exposure
conditions. The hazard indices were less than one for exposure to
both surface water and sediments under average and plausible maximum
conditions.

. Exposure to children playing the Aberjona River to surface water
could result in potential upper bound excess cancer risks of 2x10°9
under average conditions and 6x10°8 under plausible maximum exposure
conditions. Exposure of this same population to sediments could
result in potential upper bound excess cancer risks of 8x10°7 and
2x10°% under average and plausible maximum exposure cases,
respectively. The hazard indices were less than one for exposure to
both surface water and sediment for average and plausible maximum
cases.

The exposure scenarios described above would apply for future land use
conditions as well. In addition, exposure pathways related to groundwater use
was considered. Average and plausible maximum exposure scenarios were
developed for ingestion of groundwater and inhalation of volatiles while

showering. The conclusions are summarized as follows:

» Ingestion of groundwater with the exception of the radionuclides could
result in potential upper bound lifetime excess cancer risks of 4x10°4
and 5x1073 for the average and plausible maximum cases, respectively.
The hazard index was less than 1 for the average case but equaled 1
for the plausible maximum case.

» Ingestion of groundwater containing radionuclides could result in
exposures greater than the recommended 4 mrem/year dose. The
geometric mean and maximum gross alpha particle concentrations exceed
this reference level. The maximum gross beta particles (as strontium
90) and radium concentrations exceed concentrations corresponding to a
4 mrem/year dose. 1If the gross beta particles are present as tritium,
then the measured concentrations are much less than the concentration
corresponding to a 4 mrem/year dose. The geometric mean and maximum
uranium concentrations were both below the concentration corresponding
to a 4 mrem/year dose.



Inhalation of volatiles released from the groundwater while showering
could result in 4x10°% and 3x107° potential upper bound excess
lifetime cancer risk for the average and plausible maximum cases,
respectively. The hazard index was less than 1 for the average and
plausible maximum cases.
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8.0 ECOLOGICAL RISK ASSESSMENT

In addition to potential exposure of the human population discussed in earlier
sections of this report, flora and fauna may also be exposed to contamination
at the Wells G & H site. Chemicals present at the site may be toxic to plants
and animals exposed to these substances via air, water, soil, sediment, or
food. This section of the endangerment assessment identifies possible
environmental receptors, addresses the potential pathways by which these
receptors may be exposed to the chemicals of potential concern at the site,
and estimates the risks to terrestrial and aquatic wildlife that may exist at

the site.

The steps for the environmental assessment roughly parallel those for the
human health risk assessments, in that information on exposure and toxicity
are combined to generate an estimate of risk. However, the goal of human
health risk assessment is protection of the individual. While protection of
individual environmental receptors also may be important (e.g., the death of
one individual of an endangered species), in most cases, an environmental risk
assessment is focussed at the population level. Unfortunately, there is a
paucity of toxicity data relevant to wildlife and it is difficult to draw
inferences to the population level. . For these reasons, wildlife risk

assessments are qualitative to a large extent.

In the following sections, the potential impacts to fish and wildlife are
assessed at the individual and population level. First, in Section 8.1, the
chemicals of potential concern are discussed. In Section 8.2, the receptors
potentially affected by chemicals associated with the Wells G & H site are
identified. Potential exposure pathways are identified and exposure is
quantified in Section 8.3. The methods used to assess toxicity data are
discussed in Section 8.4 (toxicity data are summarized in Appendix D). 1In
Section 8.5, the toxicity information is combined with estimates of exposure
to provide an estimate of risk. In the final section, Section 8.6, the

conclusions of this ecological risk assessment are presented.



8.1 CHEMICALS OF POTENTTAL CONCERN

The chemicals that will be evaluated in this environmental assessment are
those chemicals detected frequently in surface water, sediment, soil, and
sludge. Below, the chemicals of concern are discussed by media: surface
water, sediment, and soil/sludge. 1In general, chemicals of potential concern
were selected according to the guidelines summarized in Section 1.3 and

Appendix A of this report.

The chemicals of concern for exposure to soils and sludges were selected
according to the procedures outlined in Appendix A. The geometric mean
concentrations of the inorganic constituents were compared with regional
background values for inorganics in soil (as seen in Table A-1 of Appendix A).
Chemicals were selected if geometric mean concentrations were twice maximum

background values.

For surface water and sediments the procedures of Appendix A were used as a
screening procedure. For sediments, the upstream sampling site and the
regional soil values (as seen in Table A-1 of Appendix A) were used for
background data. For surface water, the upstream sample was used for
background data. After the screening criteria were met, the list of chemicals
and their reported concentrations were reviewed based on the available
toxicological data for effects on aquatic and terrestrial wildlife. Chemicals
known to be of low toxicity except at extremely high concentrations were
removed from further consideration. Examples of such chemicals are the
following inorganics: barium, calcium, manganese, magnesium, potassium, and
sodium. Volatile organic compounds found at several orders of magnitude below

known toxic levels were also removed from further consideration.

For some of the chemicals of potential concern, there were insufficient
toxicological data to assess risks. Data on toxicological effects to
terrestrial wildlife were frequently lacking. Therefore, the assessment is
limited to a discussion of the toxic effects of a subset of the chemicals of

potential concern.
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8.1.1 SURFACE WATER

The surface water sampling data are summarized in Table 8-1. The following
chemicals, which were detected onsite, were removed from further consideration
because maximum onsite concentrations did not exceed twice the maximum
upstream (background) concentrations: 1,l-dichloroethane, 1,1,1-
trichloroethane, arsenic, barium, calcium, copper, magnesium, manganese,
potassium, sodium, and zinc. trans-1,2-Dichloroethene, trichloroethene,
tetrachloroethane, and toluene were detected at low ug/liter concentrations
which are 20-1000 times lower than concentrations reported to have produced
effects in aquatic biota (EPA, 1986h). In addition, only trichloroethene was
detected at the downstream station, which may indicate that substantial losses
from the aquatic environment occur through volatilization. As a result of
these observations, these four chemicals were removed from further

consideration.

The other constituents detected in the surface water above background were
selected as chemicals of potential concern. Thus, the chemicals of potential
concern for surface water are: aluminum, bis(2-ethylhexyl)phthalate,

butylbenzylphthalate, di-n-octyl phthalate, iron, and lead.

8.1.2 SEDIMENTS

Sediment sampling data are summarized in Table 8-2. None of the detected
volatile organic compounds were eliminated from consideration based on the
initial comparison with upstream samples. Acetone, 2-butanone. and methyvlene
chloride are selected as chemicals of potential concern. The other volatiles
(benzene, toluene, 1,1-dichloroethane, 1,1,1-trichlorocethane, trichloroethene,
1,2-dichloroethene, and vinyl chloride) were detected at concentrations of <5
ug/kg. Toxic effects in aquatic organisms have been observed at the hundreds
to thousands of ug/liter level in water (EPA 1986h) for these compounds. No
data were found linking these sediment concentrations with toxic effects. On
the basis of these observations, these compounds are removed from further

consideration.
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None of the base/neutral extractable organics were eliminated by the
comparison with upstream samples and all are selected as chemicals of
potential concern. Aldrin, which was found at elevated levels onsite and

downstream, is also selected.

The inorganics eliminated by the initial screening were lead (based on
background concentrations) and antimony (based on frequency of detection).
The following inorganics were considered to be relatively nontoxic and were
removed from consideration: barium, calcium, manganese, magnesium, potassium,

and sodium.

The chemicals of potential concern for the sediments are: acetone, aldrin,
arsenic, bis(2-ethylhexyl)phthalate, 2-butanone, cadmium, chromium, copper,
iron, mercury, methylene chloride, 4-methylphenol, nickel, polycyeclic aromatic

hydrocarbons, selenium, and zinc.

8.1.3 SOIL/SLUDGES

Soil and sludge contaminants were considered for their potential risks to
terrestrial plants and wildlife. The areas of concern are the Olympia Nominee
Trust and Wildwood Conservation Corporation properties. These areas, which
are relatively undeveloped and have a good vegetative cover, are likely to be
good habitats for wildlife. The other properties, which are generally in more
developed areas which wildlife would be less likely to frequent, will not be
considered further. The sludge piles at Wildwood, which are not vegetated,
are not likely to be frequented by wildlife and will not be considered

further.

Sampling data are provided in Table 4-4 for the Olympia Nominee Trust property
and Table 6-1 for the Wildwood Conservation Corporation property. Soil
contaminants were selected as chemicals of concern based on the criteria
described above. The chemicals of potential concern in soils are: acetone,

bis(2-ethylhexyl) phthalate, chlordane, 4,4-DDT, trans-1,2-dichloroethene,

methylene chloride, polycyclic aromatic hydrocarbons, polychlorinated
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biphenyls, tetrachloroethene, toluene, and trichloroethene.

8.1.4 SUMMARY

Table 8-3 summarizes the chemicals of potential concern for each media for the
environmental receptors at the Wells G & H site. The surface water chemicals
of potential concern are aluminum, bis(2-ethylhexyl)phthalate, butylbenzyl
phthalate, di-n-octyl phthalate, iron, and lead. The chemicals of potential
concern for the sediments are acetone, aldrin, arsenic, bis(2-ethylhexyl)
phthalate, 2-butanone, cadmium, chromium, copper, iron, mercury, methylene
chloride, 4-methylphenol, nickel, polycyclic aromatic hydrocarbons, selenium,
and zinc. The chemicals of potential concern for soils are acetone, bis(2-

ethylhexyl) phthalate, chlordane, 4,4-DDT, trans-1,2-dichloroethene, methylene

chloride, polycyclic aromatic hydrocarbons, polychlorinated biphenyls,

tetrachloroethene, toluene, and trichloroethene.

8.2 RECEPTOR CHARACTERIZATIQON

Receptors are the components of ecosystems that may be affected by
contaminants. Because of the complexity of most natural systems, it is
difficult to assess all of the potential impacts on all receptors for all
chemical effects. This assessment selected specific subgroups of receptors
and potential effects to act as surrogates in evaluating harm to the entire

Sys tem.

The study area lies within the Aberjona River basin which is a sub-basin of
the Mystic River watershed. The wetlands within the study area were
identified by the U.S. Fish and Wildlife Service (USFWS) National Wetlands
Inventory (NWI) map of the site and from aerial photographs of the area
(Alliance 1987). These wetlands help to store excess runoff during flood
conditions which is then slowly released during drier periods (New England
River Basins Commission 1975). Wetlands are also known to be excellent
sediment traps since they intercept runoff-borne sediment before it enters

groundwater, rivers, or lakes. In a wetland, the velocity of the surface
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TABLE 8-3

Chemicals of Potential Concern to the Envircnmental Receptors

—_—

at the Wells G & H Site

Sy face Water

Aluminum
Bie(2-ethylhexyl)phthalate
Bv ylbenzyl phthalate
Dr=n-octyl phthalate

Iron

Le 4

—

Sediment

Acetone

Aldrin

Arsenic
Bis(2-ethylhexyl)phthalate
2-Butanone

Cadmium

Chromium

Copper

Iron

Mercury

Methylene chloride
4-Methylphenol
Nickel

cPAHs?

nPAHs?

Selenium

Zinc

Soils

Acetone
Bis(2-ethylhexyl)phathlate
Chlordane

4.4 -DDT
trans-1,2-Dichloroethene
Methylene chloride
cPAHs?®

nPAHs?

PCBsP

Tetrachloroethene
Toluene

Trichloroethene

a

_The polycyclic aromatic hydrocarbons were divided into two groups in the human health exposure

and risk sections. These designations are used in this section for consistency rather than to

imply any specific toxic response in environmental receptors.

~Polychlorinated biphenyls.
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water is slowed, allowing for the deposition of the suspended particles from
the water column. Additionally, the vegetation in the wetlands act as a
screen, sieving the suspended sediment from the surface water. Vegetated
wetlands have been shown to be excellent sediment traps that can retain and

accumulate sediments for many years (Adamus 1983).

The Wells G & H site contains a 39 acre wetland described in part as a
palustrine broad-leaved deciduous scrub-shrub/emergent wetland and in part as
a palustrine broad-leaved deciduous forested wetland (Alliance 1987). There
are also three smaller areas classified as palustrine emergent wetlands. The
39 acre wetland in the center of the site is heterogeneous in vegetation. The
Wildwood Conservation Corporation and Olympia Nominee Trust properties to the

west and south of the wetland are covered in old-field vegetation.

Wetlands areas are diverse habitats since they incorporate both aquatic and
terrestrial species as well as those species which are amphibious. Lists of
mammals, birds, reptiles and amphibians which could be present in the wetlands
for this region were compiled by Alliance (1987) and are presented in Appendix
F. Although the area surrounding the site is highly developed, the wetlands

are in a portion of the site with very limited human activity.

The Aberjéna River flows through the swamp just north of Olympia Avenue and
then enters the large marsh. Common plant species found in the central marsh
are emergent cattail, purple loosestrife, sedges, reeds and rushes. The edges
of the marsh are ringed with red maple containing an understory of buckthorn,
arrowwood, highbrush blueberry, and silky dogwood. A small island in the
center of the marsh also contains red maple, but the understory is of
winterberry, hobblebush, and red-osier dogwood. The northeast portion (about
3.6 acres) of the wetland is drier than the rest of the marsh and supports
vegetation dominated by red maple with an understory of arrowwood,
winterberry, highbush blueberry, shadbush, swamp azalea, and poison sumac.
Mammals known to inhabit the area include woodchucks, raccoons, squirrels, and
chipmunks. Birds include redwing blackbirds, yellowthroats, grackles,

warblers, song sparrows, and ducks. Reptiles and amphibians are common
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representatives of marshes and here include turtles, snakes, and frogs.
Insects are represented mainly by the orders Odonata (damsel- and
dragonflies), Diptera (flies), Coleoptera (beetles), and Lepidoptera (moths
and butterflies). No fish were observed in a limited investigation of the

River and marsh performed by Alliance (1987).

Rare or endangered species are given special consideration in an environmental
assessment. In non-threatened species, the loss of one individual may not
influence the overall success of the population, as long as a constant
breeding population is maintained. HKowever, the loss of even one member of an
endangered species may affect the chances of survival for the species. Thus,
it is important to give particular attention to the potential occurrence of
rare or endangered species near the site. A rare invertebrate, the Mystic

Valley Amphipod (Crangonyx aberrans), which is on the State List of Rare

Species, has been found in the area north of the site (Alliance 1987). While

it has not been documented, it may use the Wells G & H site as a habitat.

This organism, however, requires a high surface water flow rate for survival,

and it is not known if the flow rate in the Aberjona River through the site is
sufficient to support this species. The rare species, intricate fairy shrimp

(Eubranchipus intricatus), may also inhabit the area, though again its

presence is undocumented (Alliance 1987).

8.3 EXPOSURE ASSESSMENT

An exposure pathway consists of four elements: (1) a source and mechanism of
chemical release to the environment, (2) an envirommental transport medium
(e.g., groundwater, surface water) for the released chemical, (3) a point of
potential contact with the contaminated medium (the exposure point), and (4)
an exposure route at the contact point. The sources of the chemicals at the
Wells G & H site have been discussed earlier in this report. The release of
these contaminants has resulted in soil, surface water, and sediment
contamination which could affect the biota living at or near the site. The
potential impact on environmental receptors from exposure to groundwater is

limited. It is possible that, if the water table is sufficiently high, some
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plant roots may extend down into the groundwater; whether or not this occurs
cannot be determined at this time and quantification is not possible. The
only other impact from groundwater on environmental receptors is indirectly
through discharge to the Aberjona River, as discussed in Appendix B of this

report.

Exposure pathways are the routes by which an individual, population, community
or ecosystem may encounter the chemicals of potential concern. Exposure
pathways may be direct or indirect in nature. Direct pathways include direct
contact or ingestion of contaminated media such as soil, sediment, water, or
air. Indirect pathways, for the purposes of this assessment, are those in
which an animal consumes other previously contaminated organisms. Some of the
metals and organic compounds found at the Wells G & H site may bioaccumulate
to some extent and therefore indirect exposure via the food chain may be
possible. Identification of important pathways and their components is

addressed in this section.
8.3.1 EXPOSURE OF AQUATIC LIFE

Aquatic biota may be exposed to chemical contaminants at the Wells G & H site
in the Aberjona river and wetlands via contact with contaminated water and
sediment and ingestion of contaminated food. Contaminated sediments of the
Aberjona river and wetlands could serve as an exposure pathway for aquatic

invertebrates which feed by extracting organic matter from ingested sediment.

The environmental transport and fate of the chemicals of potential concern for
aquatic life influences the potential exposure of aquatic organisms. Because
of the close interactions between surface water and sediment, a brief
discussion of sediment-water interactions will be presented, and potential
exposure to surface water and sediment will be discussed together. A more
complete discussion can be found in Appendix B. In the risk characterization
section of this environmental assessment, data from surface water and
sediments will be evaluated separately to determine the potential for adverse

effects to aquatic life from exposure to contaminants in each of the two
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media.

As is discussed in Appendix B, the concentrations of organic and inorganic
compounds in surface water and sediments are governed by a partitioning
mechanism which regulates the amount of the compound which will be adsorbed by
the sediments and the amount remaining in the water. The sediments provide an
important role in reducing the amount of a chemical available to the biota by
acting as a "sink" for the chemical. If chemical concentrations in the water
column are subsequently reduced, sediments may then act as a source by slowly
releasing the sorbed compounds back into the water column. Other processes
that may also influence the transfer rates between sediment and water and/or
biota are storm events, sedimentation, and foraging movements of benthic

organisms.

Food and other ingested debris are also sources for exposure to contaminants.
The increase in chemical concentrations in an organism resulting from both
bioconcentration directly from water into an organism, and from accumulation

from other sources such as food and debris, is called biocaccumulation. When

organisms eat other previously contaminated organisms they may be exposed to
higher concentrations of a contaminant than are present in either surface

water or sediment. This phenomenon is called biomagnification, since the

concentration is increased or magnified up the food chain.

‘Bioconcentration of xenobiotics (chemicals which are foreign to living

organisms) from the water column is also influenced by several environmental
factors. One important factor in nutrient-rich svstems such as marshes and